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Abstract

The purpose of this study is to provide the basic data useful in designing apparel patterns for aged
abdominal obese women. The body measurements of 318 women were taken at random, whose ages were
over 60 and fields of action were colleges, sports centers, or business sites in Seoul and the neighboring
districts. A total of 33 features in the upper body and lower body were used for the anthropometric
measurement and analysis using anthropometry. The collected measurement data were processed
statistically using the SPSS 12.0 program for technical statistical analysis, t-test, frequency analysis,
correlation analysis. The results of the study are as follows:

1. Subjects were classified into two groups as a result of analysis for measurement data. It was revealed
that 251(about 79 percent) women of total subjects(n=318) have a characteristic of abdominal obese body
type and elderly women of these group usuaily had big abdomen rather than hip. The criteria of abdominal
obesity based on waist-hip ratio, WHR(=0.85).

2. Aged abdominal obese women have shown much larger size in most body measurements except
items of some vertical length, such as bust ponit-bust point, front interscye, back interscye with
circumference and depth of armscye, bust, waist, abdomen and hip while showing no difference in height,
biacrominal breadth, hip width, neck shoulder point to breast point, crotch length.

3. Vervaeck index(=100.1) and Rohrer index(=1.7) indicated that the abdominal obese women were fat
in overall body. And aspect ratio of waist(=0.86), abdomen(=0.92) and hip(=0.75) also appeared high that
the shape of cross sections in those regions was similar to a figure of circle.

4. In view of the correlation coefficient between hip circumference and the rest measurement items, and
between hip circumference inclusively of the abdomen protrusion and the rest measurement items, there
were found some differences for each group. In case of Group (abdominal obese group), the former is
smaller than the other.

5. In case of Abdominal obese women, hip circumference inclusively of the abdomen protrusion is more
mutually related to the rest items related to make apparel pattern as waist circumference, depth of armscye
and so on than what hip circumference is. This result indicated which must be considered hip
circumference inclusively of the abdomen protrusion to make apparel patterns for abdominal obese women
unlike women of common body types.
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I. Introduction

Physical changes occur gradually during aging,
including a host of changes in body structure that
may mandate sizing systems not now available in
ready-to-wear apparel. The most prevalent physical
changes that occur with advancing age are thickened
waist, enlarged hips, protruding abdomen, and
drooping bustline(Kim & Chot, 2004). These changes
have a marked influence on the fit of clothing. It has
been especially observed that elderly women are
more unsatisfied with ready-to-wear fit dresses than
younger women especially in fit at the waist, abdo-
men and hip of the body.

Studies on the body shape of aged women(Ha,
2001; Jo & Park & Choi, 1997; Kim & Choi, 2001;
Kim & Seong, 2002; Kim & Sohn, 1996; Lee &
Kim, 2004) have been limited to the problem of
curved spines; there have been no studies on post-
menopausal, abdominally obese women and clothing
who felt poor fit wearing ready-to-wear, especially in
case of pants and skirts. Therefore, this study is to
measure the bodies of such women and verify the
significant differences between two groups: normal
and abdominally obese figures. To take into conside-
ration the clothing-design needs of abdominally obese
women, this study will find obesity characteristic of
the whole age group, analyze the reciprocal relation
of body measurements, extract measurements for
application to patterns, and suggest the basic data for
clothing design.

I1. Method

The body measurements of 318 women over the
age of 60 were taken at random in 2002; the women
were found at colleges, sports centers, or business
sites in Seoul and neighboring districts. The subjects
wore only non-constricting briefs. A total of 33 body
features were used for measurement and analysis
using anthropometry(1997, Korean Anthropometric
Survey). The subjects were healthy and active. The
age of the subjects is shown in <Table 1>. The basic
characteristics of physical shape are analyzed by
arithmetical average and standard deviation. We

Table 1. Age mean(x) and number of subjects(n) in

age classes
Age class X n %
60~69 66.0 70 22.0
70~79 74.7 139 43.7
80 and above 83.8 109 343
Total 75.9 318 100.0

compared average body measurements and computa-
tional figures for the normal and the abdominally
obese aged, and verified body shape differences with
a T-test. And to extract human body measurements
that cover the abdominal protrusion, We compared
the correlation coefficients between hip circumference
and other measurements and those between Hip
external circumference and other measurements of
two groups. Industrial skirts pattern and pants pattern
generally uses hip circumference reckoning without
hip external circumference which can allow for
abdominal prominence even when their target
consumer is abdominal obesity. We supposed that a
poor fit of subjects’ skirts and pants would be due to
these problem and try to find the origin cause.

Hip circumference is measured the horizontal
circumference of trunk at the level of the maximum
protrusion of the right buttock using a tape. And hip
external circumference is measured the horizontal
circumference of trunk at the level of maximum
protrusion of the whole lower body including
abdominal protrusion and buttock protrusion using
the cellophane paper attached a measuring tape.

II1. Results

A random sampling of 318 women over the age of
60 were divided into two groups classified as normal
or abdominally obese by the waist-hip ratio (WHR).
The result is shown in <Table 2>. The criteria for
abdominal obesity is WHR=0.85(The Herald business,
2005; The Economist, 2003).

To verify the physical shape differences by degree
of abdominal obesity, we examined the differences of
analyzing measurements by group with a T-test. T-
tests did not indicate any significant difference
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Table 2. Clusters of elderly women according to body type

Group Characteristics WHR Age n Percentage(%)
1 Normal(WHR<(.85) 0.82 77.8 67 21.1
I Abdominal obesity( WHR=0.85) 0.92 75.4 251 78.9
Total 0.90 75.9 318 100.0

WHR msans waist-hip ratio(waist circumference/hip circumference)

Table 3. Comparison of Group | and Group Il in body measurements (cm)
Group Group 1 Group Il

Measurement Mean S.D. Mean S.D. T-value
Stature 149.6 6.6 149.2 5.7 0.32
Weight(kg) 49.2 87 55.9 8.9 -5.55%%%
Cervical Height 128.2 6.1 128.2 55 0.04
Bust Height 100.8 5.9 101.1 5.8 -0.26
Waist Height 54.0 4.3 92.5 42 2.58**
Hip Height 72.9 5.3 73.7 3.7 -1.43
Crotch Height 68.2 4.1 67.2 3.6 1.87
Biacrominal Breadth 33.1 1.9 334 2.1 -1.10
Bust Breadth 26.0 2.5 28.2 39 ~4.34%**
Bust Point-Bust Point 16.4 2.1 18.3 2.0 -6.58%**
Waist Breadth 24.8 2.2 27.8 2.4 -9.55%%*
Abdominal Breadth 30.5 1.9 31.5 22 S3.3 R
Hip Width 31.6 1.6 31.8 1.8 -0.86
Armscye Depth 10.5 1.9 11.8 1.7 -5, 19%**
Bust Depth 23.0 29 25.7 2.5 -7.66%**
Waist Depth 20.2 33 24.0 2.9 -0.33A*
Abdominal Depth 23.2 3.1 25.8 29 -6.53%**
Hip Depth 219 3.8 23.8 35 -3.95%%%
Neck Base Circumference - 37.7 2.8 39.9 2.6 -6.03***
Armscye Circumference 40.1 45 42.9 4.7 -4, 37%%*%
Bust Circumference 84.9 8.2 93.7 7.3 -B.48*%*
Waist Circumference 76.2 8.0 87.4 7.7 -10.53***
Abdominal Circumference 89.9 7.9 96.0 7.7 <5.74%%*
Hip Circumference 91.9 7.7 94.7 6.9 -2.84**
Waist Front Length 28.8 34 30.6 4.4 -3.08**
Neck Point to Breast Point 28.0 34 30.6 4.4 -1.94
Neck Point to Breast Point to Waistline 305 35 32.6 4.5 S3.410*
Front Armscye Length 32.1 25 33.0 2.5 -2.70%*
Back Armscye Length 344 3.1 35.7 2.9 -3.20%%*
Waist Back Length 37.2 35 38.1 32 -2.01*
Crotch Length 70.9 8.2 71.9 7.2 -0.91
Outside Leg Length 88.5 3.6 86.3 49 3.42%%*
Hip External Circumference 95.8 7.6 101.0 7.2 -5 15%**

*p<.05, *¥p<.01, *¥*p<.00]
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Table 4. T-test of Group | and Group ll in indexes and a drop measurement

Group Group I Group II
T-value
measurement Mean S.D. Mean S.D.

Rohrer Index 1.47 0.23 1.68 0.22 6.08***
Vervaeck Index 89.64 10.07 100.16 9.28 -6.73%**
Bust-Flat Ratio 0.88 0.08 0.92 0.09 -8.09%**
Waist-Flat Ratio 0.82 0.10 0.86 0.08 -2.84%*
Abdomen-Flat Ratio 0.76 0.07 0.82 0.07 -4, 14%%*
Hip-Flat Ratio 0.69 0.11 0.75 0.11 -6.41%%*
H'1p Circumference-Abdominal 207 357 127 410 3.00%%*
Circumference(cm)

**p< 01, ***p<.001/Flat Ratio=depth/breadth

Between two groups in all height measurements
except waist height. It means height measurements
and abdominal obesity of subjects has no correlation
each other. But, as for depth and circumference
measurements, in all measurements of subjects' body
there is significant difference at the degree of 0.001
significant probability that aged women with abdo-
minal obesity have greater figures in nearly every
obese factor measurements such as bust and interscye
besides the abdomen. Biacrominal breadth has no
difference between groups, as the measurement of the
shoulders relies more on the skeletal structure itself
by acromion-right and left standard. Group I had
bigger measurements in outside leg length and waist
height, while Group II had bigger measurements in
waist back length. It seems that obese women have
bulging backs by accumulating fat on their back
besides abdomens(Table 3).

Group I had surplus figures in the Vervaeck
(=100.16) and Rohrer(=1.68) indexes, meaning that
abdominally obese women have a higher degree of
obesity in general. Also Group II had greater measure-
ments in waist-flat, abdomen-flat, and hip-flat ratios
(respectively 0.86, 0.82, and 0.75), leading to the
conclusion that the torso of the abdominally obese is
closer to the cylinder form with bigger depth-to-
breadth ratio compared to that of the normal. This
proves the extensive increase in depth versus breadth
that excess fat in the waist and abdomen creates,
corresponding with the result in a study by Hahee-
jung(2001) showing the protrusion of the front part of
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waist due to increased fat in that part of the body.

According to the drop measurement using hip and
abdominal circumference, Group 1 had an average
2.07cm, while Group II has an average of -1.27 cm,
which means the abdominal circumference is greater
than that of the hip. The current Korean sizing
system(KS) for clothing covers height, bust breadth,
and hip circumference for upper garments, and waist
and hip circumferences for lower garments, which
means it excludes the abdomen, a critical measurement
for determining the amount of dart for apparel
patterns. The dissatisfaction of aged women with
clothing is bound to be great, in that 78.9% of them
are abdominally obese(Table 4).

This study analyzed the correlation of 16 measure-
ments to find influential measurements in apparel
pattern design. The results of the correlation between
hip circumference and other measurements, and
between hip external circumference and other
measurements, of Groups I and II are the following:
in Group 1, 10 measurements have higher correlation
in hip circumference than in hip external circum-
ference, while in Group II, only 2 measurements have
such results. That is, for the aged, abdominally obese
women, hip external circumference has closer
correlation with body figure than hip circumference
does. Therefore pattern design and measurement
establishment for clothing in ready-to-wear should
consider the hip external circumference(Table 5),

(Fig. 1), (Fig. 2).
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Table 5. The correlation coefficients between hip external circumference/hip circumference and other measurements

Group Group | Group 11
Measurement Hip External Hip Hip External Hip
Circumference Circumference Circumference Circumference
Stature 0.16 0.22 0.22 0.22
Weight 0.84 0.86 0.83 0.79
Cervical Height 0.44 0.48 0.14 0.14
Bust Point-Bust Point 0.58 0.61 0.40 0.36
Waist Front Length ) 0.05 0.09 0.14 0.14
Front Interscye Length 039 0.41 042 0.37
Neck Point to Breast Point 0.19 0.19 0.25 0.21
Waist Back Length 0.06 0.04 0.17 0.17
Neck Base Circumference 0.27 0.31 0.54 0.48
Bust Circumference 0.87 0.86 0.77 0.74
Waist Circumference 0.86 0.83 0.81 0.76
Abdominal Circumference 0.88 0.90 0.85 0.77
Armscye Circumference 0.69 0.70 0.50 0.46
Armscye Depth 0.57 0.57 0.50 0.51
Crotch Length ‘ 0.56 0.63 0.45 0.41

[ 1Shadow means a higher thing of correlation coefficients between hip external circumference and hip circumference

— Hip External
Circmmference

- - . Hip
Circumference

Fig. 1. Comparison of correlation coefficients within measurements(Group 1).

IV. Conclusion and Implications by their degree of abdominal obesity, analyzing their
body measurements and finding the significant
This study divided women over 60 into two groups differences between Groups I and II. 31 measurements
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Fig. 2. Comparison of correlation coefficients within measurements(Group Il).

out of 33 body data were higher in Group II, which
also had higher figures in the obesity index and flat
ratio. The torsos of women with abdominal obesity
have a thick cylinder form and a greater hip-to-
abdomen circumference, compared to the flat form
of aged women with average figures. Hip external
circumference has greater correlation with other
measurements, which leads to the conclusion that
considerations are required of hip external circum-
ference to cover abdominal bulging rather that hip
circumference in establishing size measurements. If
we consider the physical characteristics of these
abdominally obese women for the pattern design and
size system of the ready-made clothing industry,
aged abdominal obese customers can purchase
clothing that fits their body fitness and function. And
apparel companies can make a profit by decreasing
stock and reduce cost by product planning. It can
well be utilized to meet the growing needs of mass
customization as well as demand activated manu-
facturing in apparel industry, which is in fashion in
most modern manufacturing industries.

This study is limited by the following and suggests
further study: these results cannot be generalized
with the entire population of aged women, as the
subjects were limited to Seoul and Gyunggi area. As
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the aged grow older, the individual differences in
body figures becomes greater in size and appearance.
So it's important to study these characteristics.
Following studies are to be performed for utilizing a
sizing system and grading to ready-made clothing,
and for developing ready-made clothing with good
fit to these abdominally obese women. And also
detailed studies are needed to graft data from other
fields, so that these aged women feel a difference not
only in their body figure but also by physiological
and psychological factors.
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