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ABSTRACT

Two hundreds of female aged 19 years old and up were recruited to evaluate the postural changes
and bilateral variation of asymmetry over age. To find out the differences among the age group, subjects
were classified into 5 groups, early young age(19-29), late young age(30-39), early middle age(40-49),
late middle age(50-59), and old age(60-). 35 body measurements were taken by the 3-D body scanner
which allowed us to take measurements which cannot be measured using traditional methods, including
the shape of a cross section, slice area surface are, and volume.

Bilateral variations were observed as a function of age; Depth of scapular point level, scapular point
to center back, and blade angle. Postural change of anterior cervical angle, upper anterior thoracic
angle, upper posterior thoracic angle, posterior cervical angle, and center back/center front ratio were
also exhibited. In each measurements, subjects were classified into normal, and abnormal group.
Percentiles of abnormal in shoulder line angle, blade angle, neck point ~acromial point ~scapular point,
posterior cervical angle, and upper posterior thoracic angle were increased over age group.

The upper body of lateral view was classified into 3 types of posture based on the previous research;
straight, erect(leaning back), and stooped(bent forward). The percentiles of subjects who have straight
postures were decreased as a function of age, but those of stooped postures were increased. Subjects who
have erect postures did not so. The stooped posture group shows the big cervical fossa angle, anterior
cervical angle, posterior cervical angle, upper posterior thoracic angle, and the small upper anterior
thoracic angle comparing to the straight and erect posture group.

These results could be apply for clothing construction reflecting the changes in back, shoulder, neck,
and the bilateral asymmetry according to the target age group.
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I. Introduction

Somatotype is human body shape and physique
type!) which can be classified not only by the size,
but also by the shape or posture of the body?). The
body size can be easily classified by the measure-
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ments such as length, girth, and depth of the body,
but the classification by the shape or posture is not
so simple since there are so many variations in the
human body types. Previous studies345) have proved
that somatotype is mainly influenced by aging.
Changes of body occur with age, circumferences
such as bust, waist, hip are getting bigger®), and
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body shape variation and postural changes are
shown by the curvature of the spine”). Researchers
found that certain predictable physical changes take
place as the body ages. Goldsberry and Reich®) not-
ed that the more obvious changes are the expansion
of the waist and abdominal girth, coupled with a
shortening of the spinal column, Katon and Nakaho®)
found that the lower half of the body of elderly
women, especially the abdomen and hips, undergo
noticeable changes as they grow older. Similarly, Le
Pechoux and Ghosh!®) found that elderly women tend
to become larger around the waist, hips and thighs,
with spinal column curving and shortening!D.

Age-related postural changes such as a forward
positioning of the shoulder in relation to spine, an
increased back curvature of the spine, and a for-
ward projection of the head and neck can affect the
fit of clothing. These postural variations in the
alignment of the back, shoulder, and neck can have
an adverse effect on the fit of garments designed to
hang from the shoulders!?.

Therefore, an understanding of body proportions
and the posture resulting form age induced anatomi-
cal and physiological changes are necessary for de-
signing clothes. Sizing system based on the sub-
jective test measures is developed to quantify gar-
ment fit for many people as possible!3),

In general, consumers have been dissatisfied with
fit associated with the fact that the current sizing
system for the manufacturing of garments is only
based on body measurements!4). The problem of
size and fit cause the highest number of returns to
retailers. It is very hard to quaniify losses related
to lost sales, brand dissatisfaction, and time wasted
in fitting problems, which are all indicators of the
costs of fit problems!S).

To solve these problems, it is necessary to clas-
sify somatotype based on the body shape and pos-

ture according to the age group. In this study, the
upper body changes that can affect the body shape
and posture were studied by examining neck, should-
er, and back area measurements. Also, lateral pos-
tures were classified into three types and bilateral
variations and gradual postural changes in lateral
view were examined as a function of the age group.
There are several studies!6),17),18),19about the lateral
postures which have a limit since they focused only
on a certain age range?0). In this study, ages of test
subjects were widely recruited to evaluate the grad-
ual postural changes as a function of age.

Body measurements were taken by the new im-
proved technology 3-D body scanner. The body
scanner has the ability to save time and labor to
take measurements comparing to the traditional way,
obtain abundant data from the saved image of hu-
man body in any time. And another significant ad-
vantage of 3-D body scan is to take measurements
which cannot be measured using traditional meth-
ods, including the shape of a cross section, slice
area surface area, and volume.

This study focused on following objectives.; to
classify the somatotype according to the age, pro-
vide the useful data base which truthfully reflect
the different body shapes and dimensions, and de-
velop well fitting clothing for each target market
population of an apparel form. For this purpose 1)
Postural changes of upper body and bilateral -varia-
tion of asymmetry, 2) Distribution of normal and
abnormal in each parameters, 3) Classification of
upper lateral torso and the distribution were exam-
ined according to the age group.

II. Method

1. Subjects

The test subjects for this study were two hun-



dreds of female aged 19 years old and up. They
were recruited to evaluate the postural changes of
upper body, bilateral variation of asymmetry, and
lateral torso changes over age in Cornell university
body scan research team. All subjects were free of
any known disorder that could influence the
posture. To find out the differences among the age
group, subjects were classified into 5 groups, early
young age(19-29), late young age(30-39), early mid-
dle age(40-49), late middle age(50-59), and old
age(60-).

Participants wore Lycra scan suit over underwear,
and a narrow elastic band was placed at their
waist. They were asked to stand erect but relaxed
with arms and legs abducted slightly so that the
cameras in the scanner could capture the full torso.

<Table 1> Distribution of Subjects
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marks<Pig. 1> were marked manually on the scan.
Head and arms were removed before placing these
landmarks since some landmarks are hidden by hair
or arms, Figure was carefully observed by rotating
and zooming in and out and checking for reliable
and consistent placement of each landmark.

Neck point (N.P.) is located at the intersection of
the neck and shoulder line. Acromial point (A.P.) is
located by finding the point of greatest curvature
before the rounding of the upper arm, and Bust
point (B.P.) is the apex of the bust. Scapular point
(S.P.) is the outmost point in the posterior upper
torso in the sagittal view. A horizontal plane is
made at this S.P., and named the S.P. level. In the
transverse view of this S.P. level, Mid scapular
point (M.S.P) is located by drawing a tangent line

[. Early Young Age 19 - 29 217 + 2.5 25 12.5
[I. Late Young Age 30 - 39 357 + 28 35 17.5
[I. Early Middle Age 40 - 49 457 + 2.7 79 395
IV. Late Middle Age 50 - 59 53.8 £ 25 48 24.0
V. Old Age 60 & Up 689 + 7.0 13 6.5

Total 452 £ 35 200 100

A Human Solutions VITUS/smart 3-D scanner
with eight cameras and four cye-safe laser light
sources was used to capture 300,000 spatial data
points per scan for each participant in the study.
Any missing areas in the body scan which were
not captured due to body part blocking the cameras
were patched to create a smoothed 3-D model for
landmarks. The Polyworks software suite from Innov-
metric was used for 3-D visualization and measure-
ments of circumferences and body angles.

In a first step in the measurements, landmarks
were placed with reference to definite points. In or-
der to take these measurements reliably, land-

at the S.P.. These landmarks are located with refer-
ence to definite points on the body scan which can
be seen and identified reliably in the scanned
image.

2. Material & Method

Twenty-three parameters were decided based on
these landmarks<Fig. 2>. Waist height (1) is mea-
sured vertically from the waist point at the side of
the body to the soles of the feet. Bust Point (B.P.)
to waist (2) is the vertical distance from the level
of the Bust point to the side waist point. Shoulder
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<Figure 1> Landmarks in Transverse View

length (4) is measured from the side neck point to
the - acromial- point at the shoulder joint. 1/2 cross
shoulder (5) is half of the distance across the back
from one acromial point to the other. This measure-
ment is taken on the surface of the body on a line
at approximately 45 degrees that curves up to fol-
low the curve of the body. Center back length (6)
and/ Center front length (7) are vertical distances
from posterior/ and anterior neck points to  the
waist level measured on the surface of the body.

The measurements in the frontal & back view

<Figure 2> Parameters in Frontal/Back, Sagittal, Transverse View

. . 6.Center Back 11.Posterior Cetvical [16.Shoulder Line 20.Depth of S.P.
1.Waist Height*
aist Heigh Length Angle Angle* Level*
. 7.Center Front |12.Upper Anterior 21.5.P. to Center
2.B.P. to Waist* . Angle*
o was Length Thoracic Angle 17 Blade le Back*
3.Shoulder Slope*  |8.Waist Angle 13.Lower Antetior | g0y A p.gpx [22BP. to Center
Thoracic Angle Front
9.Cervical Fossa 14.Upper Posterior 23.AP. to Center
4.Shoulder Length* AP.~SP~MSP*
oucer - Angle Thoracic Angle 19AP-S.P-MSP Front

5.1/2 Cross
Shoulder*

10.Anterior Cervical
Angle

15.Lower Posterior
Torso Angle

* Measured on Left & Right Side



and the transverse view were taken on both sides
of the body. Absolute values of the differences be-
tween the right and left side measurements are used
to quantify the bilateral variation. Based on all
these measurements, 35 body measurements were
taken.

3. Classification of Lateral Posture

In this study, a modification of Yoon Ja Nam'’s
study(1991)21), the shape of upper lateral figure was
classified into 3 types of posture. It is decided de-
pending on where the guide line is placed.; straight,
erect (leaning back), and stooped (bent forward).
Guide line is a plumb line passing through the
tragion. It passes through the center of the shoulder
and the abdomen in the straight posture and is
placed in the forward/back of the side body in the
erect/stopped posture(Tab.2). Distribution and the

<Table 2> Classification of Lateral Posture
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gradual changes in lateral posture were examined
according to the age group.

4. Analysis

Data were coded for statistical computation and
analyzed using the computer program of the
Statistical Package for the Social Sciences(SPSS)
11.5 for window version. Certain types of descrip-
tive statistics such as means, medians, odes, stand-
ard deviations, coefficients of variations etc. were
used to renewal some of the characteristics of the
body measurements taken.

ANOVA test followed by posthoc Bonferroni
t-test comparison was computed to describe the pos-
tural changes and bilateral variations as a function
of age.

In each parameters, subjects were classified into
normal(s [Mean+2SD|) and abnormal (> [Mean+2SD))

Traits of shoulder and abdomen depth.

Guide line* pass through the center |Guide line is placed in
forward.

Guide line is placed in
backward.

Tllustration

Guide Line*; plumb line passed through tragion
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and the distribution of normal and abnormal group
was analyzed by chi-square analysis.

For the comparison of measurements according to
lateral posture, 3-D scan data was analyzed by
ANOVA. The .05 level of significance was used in
the analysis of data.

M. Results

1. Postural changes according to the
age group

Mean and standard deviation of 3-D scan data
according to the age group and Post hoc compar-
isons of groupV and the other group are as fol-
lows(Tab.3&4).

The difference between left and right tended to
be greater as people ages. Bilateral differences in
waist height, B.P. to waist, and A.P.~S.P.~M.S.P.
were gradually increased. Shoulder line angle, B.P.
to center front distance also tended to increase.
Bilateral variations were ascended sharply at group
5; Depth of S.P. level, S.P. to CB, and blade an-
gle(p<0.05)<Fig.3-A,B,C>. CB/CF ratio was gradu-
ally increased as a function of the age group be-
cause the back is getting longer and front is getting
shorter owing to the back curvature (p<0.05)<Fig.
3-D>. Upper posterior thoracic angle was sig-
nificantly increased owing to the rounded back and
upper anterior thoracic angle was significantly de-
creased at the group S(p<0.05)<Fig.3-E,F>. Along
with the back curvature, the neck and head are tilt-
ed forward. Gradual postural change of anterior cer-
vical angle was observed and posterior cervical an-
gle was significanily increased at the group5(p<
0.05)<Fig.3-G,H>. The tuming point was observed
in the group age 60 & up which shows the greater
asymmetries in the body configuration of the eld-

erly women.
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<Table 3> Mean & Standard Deviation of 3-D Scan Data According to the Age Group

1050.83) 62. 89 013.88 1032.35 3.238

1.Waist Height(cm) R 1050.26] 63.10{1027.32] 46.11|1017.82 46.12|1018.26| 54.64(1036.78| 47.30, 2.707|.031*
L~-R| 247 267 470 442] 568 539 7.64 6.68 9.97 12.49 5.554/.000*

F L | 128.16/21.01] 148.09]25.35| 142.6421.79 128.11) 23.42) 109.06) 29.80; 11.185).000*
2.B.P. to Waist(cm) R | 128.41]21.20] 147.43]26.27| 144.21| 21.85| 129.92) 23.24| 108.92| 32.01 10.849|.000*

R L~R| 2.74] 278 353 349 376 404 494 472 7.15] 5.64) 3.707,.006*
0 L | 20.73| 3.39] 21.34| 3.77] 22.85 421 22.94| 435 2246 5.27| 2.255.064
N [3.Shoulder Slope(®) R | 2072 3.73| 2209 3.36| 23.52| 4.29| 23.85] 4.12] 2331 5.39] 3.691.006*
T L~R| 077) 125 200 2.81] 239 196 2.38 2.65] 2.38/ 1.85| 3.507.009*
A L | 109.86; 10.66| 116.13| 13.93] 117.17| 1247| 114.52| 11.47| 103.73) 14.50, 4.970.001*
L 4.Shoulder Length(cm) R | 11246| 10.37) 115.87/13.30| 117.63] 12.07) 115.89) 10.44) 106.44| 15,91 3.272/.013*
L~R| 6.18 450 3.00 339 322 290 625 440, 724/ 946/ 7.370.000*

L | 185.44] 11.57| 199.00 15.06] 204.51| 16.85| 198.01! 15.71} 188.69| 17.84; 9.164|.000*

5.1/2 Cross Shoulder(cm) | R | 187.82| 11.80| 198.94) 16.34| 203.97| 16.67| 199.05| 12.68 190.88| 18.83 6.851|.000*
L~R| 554 576 191 2.17| 439 494 6.60 5.58 7.95 7.55 5.871].000*

S 16/7.CB/CF Ratio 1.14) 004/ 1.16] 005 117 006 1.18] 0.04] 120 0.05] 4.516/.002*
A 8. Waist Angle(®) 6.03| 405 403 3.17] 441 354 453 3.85| 440 4.19| 1.520,.198
G 9Cervical Fossa Angle(®) 25.94) 653 2931 649 30.04] 6.96] 2931 7.38 29.13] 6.72] 2.009.095
1 10.Anterior Cervical Angle(®) 14.45| 6.05] 1937 695 20.66| 7.59| 25.10|10.56| 31.47 15.94)12.602|.000*
11.Posterior Cervical Angle(®) 16.06, 6.40] 16.54| 649 14.67| 6.06| 16.98] 7.94| 22.47|11.22] 3.989.004%

T 12.Upper Anterior Thoracic Angle(®)] 31.82) 5.07| 28.60| 6.98] 29.33] 6.97] 29.21| 7.08] 23.31] 6.70| 3.831.005*
T [13Lower Anterior Torso Angle(®)|  7.50] 5.44] 849] 472 7.25[ 430] 725] 5.16] 7.69] 835 .408.803
A (14.Upper Posterior Thoracic Angle(®)| 30.10 5.94| 35.51] 5.76| 34.58| 7.18] 36.23] 6.44] 43.54| 9.43| 9.739.000%
L [15.Lower Posterior Torso Angle(®)| 13.38| 4.38] 11.63] 4.64] 1153 3.78] 11.63] 396/ 11.46| 549 1.337.257
L 6.32] 445) 894 427) 11.28] 495 9.12] 389 10.05 6.50| 6.777.000*

16.Shoulder Line Angle(®) | R 7.34] 459 851 399 11.75] 5.05] 936/ 534 899 7.74] 5.416.000*
L~R| 340 226] 231 195 235 229 3.89 4.87] 4.88 391 3.507/.009*

L | 1464 480 1720 5.05] 16.68/ 5.70; 17.33] 643| 15.33| 4.84{ 1413231

17.Blade Angle(®) R | 15.14] 654] 19.05] 7.04 2097 7.05 2297 7.35| 31.58 8.41}13.939|.000*
L~R| 405 368 5.01] 491 623 493 7.63 5.84] 1646 9.85|13.767|.000*

T L | 4347 840 4224] 7.55 4141 6.67| 45.59] 5.56| 4643 6.08 3.721.006*
R ISNP~AP~SP.() R | 4276 672) 44.77] 840 4500 832 47.82) 644 51.45 8.36| 4.135.003*
A L~R| 416 411] 348 260 4.14| 534 427 283 6.19] 409 994412
L | 3373 486 3529 5.53] 37.09] 5.93| 36.85] 4.41] 36.63 5.91| 2.621.036*

N119.AP~SP~MSP.( R | 3428 498 36.58 6.75| 37.12| 8.16] 34.77) 5.67| 33.38] 3.98 1.955.103
S L~R| 321 320, 393 385 427 526 520 3.78 6.50/ 5.00/ 1.801|.130
A% L | 217.54/ 27.17| 214.15]26.34| 215.47| 25.75| 218.79, 31.62; 218.42}25.92| .205|.935
E [20.Depth of S.P. Level(cm)| R | 21626 27.61) 212.65| 27.02| 212.56| 23.75| 216.39| 31.47| 222.20} 19.29| .554/.696
R L~R) 398 326 578 575 574 376] S5.81 475 9.12| 7.95) 3.034/.019*
g L | 69.54] 9.75| 71.74|10.06] 72.78/10.49| 73.02(11.07| 67.92| 11.35] 1.203|.311
21.S.P. to CB(cm) R | 71.68/11.53] 75.08{11.87] 78.66| 10.42; 78.54] 9.98| 79.68| 13.74| 2.765/.029*

E L~R| 782 578, 6.81] 616/ 873 626 828 6.83] 14.72|12.93] 3.589.007*
L | 97.64/12.89| 102.88] 13.24] 108.38| 11.73| 108.86| 13.40| 106.85) 11.68| 5.332(.000*

22.BP. to CF(cm) R | 9544[11.06] 99.13] 12.04] 100.36| 11.66| 102.79| 12.74| 101.44| 11.76] 1.930].107
L~R| 847 859 6.09 522| 9.86| 697 887 722 928 6.02| 1.797].131

L | 16094 9.91] 163.76] 12.44) 167.06] 12.02] 162.40 11.43] 158.44) 13.10) 2.933).022*

23.A.P. to CF(cm) R | 161.23]10.82| 160.98| 11.91| 162.39| 11.03| 160.47| 11.36] 152.35! 7.84] 2.633[.035*
L~R| 8.03] 630 7.36] 489 7.24| 546 0.84] 8.66/ 1049 8.28 1.776].135

Group I; Early Young Age(19-29) / Group II; Late Young Age(30-39) / Group II; Early Middle Age(40-49) / Group IV;
Late Middle Age(50-39) / Group V; Old Age(60& Up).
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<Table 4> Post Hoc Comparisons of GroupV and the other group

1. Waist Height(cm) R 402 549 1189 21
L-R 000* 005* 013* 193

F L 010 000% 000% 006*
2. BP. to Waist(cm) R 010* 000* .000* 003*

R LR 001* 005 004* 070
0 L 205 405 755 713
N (3. Shoulder Slope(®) R 058 363 864 672
T L-R 027* 593 991 939
A L 117 001* .000% 004*
L |4 Shoulder Lengthtem) R 112 0127 001% .008*
L-R 438 002* 001% 442

L 519 036* .000* 046

5. 1/2 Cross Shoulder(cm) R 534 091 003% 072
L-R 142 000* 014% 369
s |6/Z.CBICF Ratio 000* 013% 043* 111*
s (8 Waist Angle(®) 157 744 996 905
G 9 Cervical Fossa Angle(*) 143 932 642 933
7 [10. Anterior Cervical Angle(®) 000% 000* .000* 0l6*
T 11. Posterior Cervical Angle(®) 005* .008* 000* 010*
T 12. Upper Anterior Thoracic Angle(®) .000* 016* 003* .005*
A |13. Lower Anterior Torso Angle(®) 908 631 73 781
L [14. Upper Posterior Thoracic Angle(*) 000% 000* 000% 001*
15, Lower Posterior Torso_Angle(®) 161 902 955 901

L 016 464 377 524

16. Shoulder Line Angle(®) R 329 773 072 819
L~-R 158 013% 008* 317

L 711 304 423 254
17. Blade Angle(®) R 000% 000* 000% .000*
LR .000* 000% 000* 000*

T L 192 061 015* 696
R |18 NP~AP~SP(%) R 001* 008* 006 134
A L-R 145 048* 104 145
L 105 445 775 892

N 119. AP~SP~MSP.(% R 689 147 066 512
S L-R 026* 076 095 350
\Y L 919 616 704 964
E [20. Depth of SP. Level(cm) R 479 246 200 460
R L-R 001* 022% OL1* 018*
L 623 240 102 102

S [21. S.P. to CB(cm) R 022* 289 742 725
E L-R .002* .000* 003* 002+
L Q1 306 666 588

22. BP. to CF(cm) R 110 529 747 702
L-R 712 141 770 845

L 500 144 010 255

23. A.P. to CF(cm) R Ol1* 012% 001* 013*
L-R 237 126 081 738

Group I; Early Young Age(19-29) / Group II; Late Young Age(30-39) / Group II; Early Middle Age(40-49) / Group IV;
Late Middle Age(50-59) / Group V; Old Age(60& Up).
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E. Upper Posterior Thoracic Angle(®)

12 o
10 A
8 -
6 4
41
2
O L
1 2 3 4 5 Group 1 2 3 4 5 Group
B. S.P. to CB(cm); L~R F. Upper Anterior Thoracic Angle(®)
20 7] . 40 -
16 1
30
12 1 |
50 |
8 4
4 4 10
0 — 0
‘ 1 2 3 4 5 Group| 1 2 3 4 5 Group|
C. Blade Angle(®); L~R G. Anterior Cervical Angle(®)
25 5 40
3 *
20 1 30 |
15 -
. 20 4
10 -
: 10 A
5
N B o . 4 ]
1 2 3 4 5 Group 1 2 8 5 Grouxii
D. CB/CF Ratio H. Posterior Cervical Angle(®)
122 4 130 -
121 :
118 120 -
116 4 1
114 4 10
1112
| 1 L
1 2 3 4 5 Group 1 2 3 4 5 Group

<Figure 3> Postural Changes According to the Age Group
*;S<0.05 by ANOVA-test followed by posthoc Bonferroni t-test comparison
Group 1; Early Young Age(19-29) / Group II; Late Young Age(30-39) / Group II; Early Middle Age(40-49) / Group IV;
Late Middle Age(50-59) / Group V; Old Age(60& Up).
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In each parameters, subjects were classified into
normal(S [Mean+2SD|) and abnormal(> [Mean+2SD))
groups. Percentages of subjects who were abnormal
in shoulder line angle, blade angle, N.P.~A.P.~S.P.,
posterior cervical angle, and upper posterior thoracic
angle were increased over the age group. Abnorma-
lities of the blade angle, N.P.~A.P.~S.P., and poste-
rior cervical angle were sharply increased at the
group 5 whereas abnormality of the shoulder line
angle was increased in group 4 & 5(p<0.05)(Table 5).

cervical angle, upper posterior thoracic angle, and
the small upper anterior thoracic angle comparing to
the straight and erect posture group (p<0.05 by
ANOVA)(Table 7).

<Table 5> Distribution of Normal/Abnormal of Parameter According to the Age Group

Shoulder Line Angle(°); L~R Abrnormal 35(1)(28;3 20%) 11.631 | .020*
Bl Ang, LR Mol [125000) " 040 76070 0D I0TR 1
N G e e e o
Posterior Cervical Angle(®) ignorr::rlm | 25(1)(2333 35(1)(23;:; 79,(2(28;3 46;9(2:) 10(77%) 001
Upper Posterior Thoracic Angle(?) iz:sﬁlml 25(1)(:833 35(;(28;3 79(1)(28;:3 48(1)(28:) 10(77%) 000*

*p<0.05 by Chi-square

Group I; Early Young Age(19-29) / Group II; Late Young Age(30-39) / Group III; Early Middle Age(40-49) / Group IV;

Late Middle Age(50-59) / Group V; Old Age(60& Up).

2. Lateral Posture

Lateral snap shots from 3-D images were used
to classify upper lateral body shapes into straight,
stooped, and erect types. The results are as fol-
lows(Tab.6); The percentages of subjects who have
straight postures were decreased as a function of
age(p<0.05), but those of stooped postures were in-
creased(p<0.05). Subjects who have erect postures
did not so.

As a results of 3-D body scan data analysis, the
stooped posture group is characterized by large cer-
vical fossa angle, anterior cervical angle, posterior

<Table 6> Distribution of Lateral Posture According to
the Age Group

100

Straight

& Posture

60

Stooped
40 Posture

Eract

— Postgg@,/wi\\\*\

20

k)
1 2 3 4 5 Group

Pearson Chi-square; Value=20.926, df=8, sig.=.007

Group 1; Early Young Age(19-29) / Group II; Late Young
Age(30-39) / Group III; Early Middle Age(40-49) / Group
IV, Late Middle Age(50-59) / Group V; Old Age(60& Up).
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<Table 7> Comparison of Measurements According to the Lateral Posture

Cervical Fossa Angle(®) 2705 £ 641 | 290 + 619 | 32.12 + 698 13.026 .000*
Anterior Cervical Angle(®) 18.02 + 7.2 194 + 93 2631 + 11.19% 18.946 .000*
Posterior Cervical Angle(°) 15.17 + 6.11 1379 = 7.14 | 18.77 + 8.24* 7.450 001*
Upper Posterior Thoracic Angle(®) 30.05 + 6.55 3496 £ 608 | 26.09 + 6.1* 23.660 .000*
Upper Anterior Thoracic Angle(®) 3262 + 643 32.08 £ 815 | 39.1 + 639* 20.592 .000*

*p<0.05 by ANOVA-test followed by post hoc Bonferroni t-test comparison

IV. Conclusion

The purpose of this study is to examine the so-
matotype based on the body shapes and dimensions,
and to provide the useful data for well fitting gar-
ments for each target market. After organizing 3-D
body scan data, statistical analyses were conducted
to compare 1) postural changes and bilateral varia-
tions in upper body 2) Distribution of normal and
abnormal group in each parameters, and 3) classi-
fication of upper lateral torso and the distribution
as a function of the age group.

Back curvature is the major postural change of
aging. The center backfcenter front ratio is getting
greater according to the age group because the back
is getting longer and front is getting shorter. In up-
per posterior thoracic angle, measurement was sig-
nificantly increased in group 5 owing to the round-
ed back and abnormal group was dramatically in-
creased in group 5. The stooped posture group
shows the significantly big upper posterior thoracic
angle comparing to other posture group. Gradual in-
crease of back curvature was also shown in the
stooped postures as a function of age. This back
curvature can affect the uneven hemline, and length
adjustment is required by shorten the front and
lengthen the back.

Along with the back curvature, the neck and

head are tilted forward. Anterior cervical angle was
gradually increased as a function of the age group.
In posterior cervical angle, measurements shows the
significant ascend, and the abnormal group was dra-
matically increased in group 5. The stooped posture
group shows the significantly big cervical fossa an-
gle, anterior cervical angle, and posterior cervical
angle. For this neck projection in elderly group,
neck line should be adjusted by raising the back
neckline, and lower the front neckline.

The indications of shoulder lower movement can
be examined by the increase of shoulder angle by
the age group. But significant result about shoulder
forward movement was not found in shoulder line
angle, and N.P.~ AP.~S.P.

Shape and the placement of bust also changes by
aging. Upper anterior thoracic angle was sig-
nificantly decreased, B.P. to center front distances
was increased. The stooped posture group shows the
significantly small upper anterior thoracic angle. In
other words, bust is getting lower, fuller, and bust
points are further apart according to age. To solve
the problems in fitting, adjustment of length, depth,
and position of the bodice dart is necessary.

In group 5, depth of the S.P. level, S.P. to cen-
ter back distance, and blade angle show big differ-
ences between left and right side confributing to an
asymmetrical body configuration. The distribution of
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abnormal within group 5 was drastically increased
in the bilateral differences of blade angle and N.P.~
AP-~SP. angle. The difference between left and
right of A.P.~S.P.~M.S.P. angle tended to be great-
er as people ages.

In the bilateral difference of shoulder line angle,
the distribution of abnormal group was also drasti-
cally increased in group 4, and 5. The bilateral
measurement differences of waist height and B.P. to
waist distance were gradually increased according to
the age group.

Clothing companies usually design with standard
figures in mind, based on the company’s back-
ground and the statistical average of many figures.
Such standards are considered as ‘ideal’ in terms of
proportions, contours, symmetry and posture. How-
ever, due to heredity, ethnic origin, growth patterns,
disease or accident, the figure of the individual may
vary from the standard??).

For asymmetrical variations, it is suggested to
avoid of fitted style and strong center lines in the
design and to use shoulder pads for even hang.
Liechty et al. noted that when the left side of the
body differs significantly from the right side, the
fitting pattern must be duplicated to have a pattern
for each side of the body. Each side is then altered
where necessary. This results in different pattern
outlines for each side of the body for the bodice,
skirt, or sleeve units23),

A major limitation to the study was that the sub-
ject numbers were limited and the distribution was
not even. For the future studies large database with
wide variety of age is needed.

This study found that body changes occur with
age and finding well-fitting clothing can be a big
chalienge for old age group, especially in the areas
of the shoulders, back, bust. Apparel designers
should be aware that apparel made for the younger

body frame will hang differently in aging figure.
To improve the fit and satisfaction of silver cus-
tomer and the business performance of silver mar-
ket retailers, future research should address an eld-
erly subjects only which will allow for a greater
understanding of the specific postural changes by
aging.
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