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Fit is a critical issue when women seek to purchase a
garment. Fifty percent of women indicate that they cannot
find a good fit in the market (KSA, 2000) and 50% of cata-
log returns are based on fit problems (DesMarteau, 2000).
According to Lifestyle Monitor (2002), 85% of women cite
fit as the leading reason they dislike an item of clothing af-
ter purchase. Fit is a problem that frustrates consumers and
cuts into the bottom line of merchants.

By understanding body scan data,
we seek to develop
virtual fit models and slopers
for mass produced female apparel
based on body shape, posture
and weight distribution.

In this research we are:

e developing body analysis standards based on body scan
data relative to body shape, posture and weight for
women ages 19-55.

e producing an expert system which can be used to
analyze body scans as a basis for realigning sizing and
pattern development for specific target markets.

e developing virtual fit models and slopers based on body
shapes and posture occurring in the population to
enhance the fit of women's apparel.

Most body shape analysis tools only analyze a frontal
view. To obtain more adequate sizing categories for
women's wear, it is necessary to
analyze both a more detailed frontal
view and a side view as well and to
look at prominence and relationship of
parts to the whole body. Using expert
evaluation of whole and component
body shapes found in the population,
we developed a set of nine Body Scan
Analysis Scales (BSAS®). The scales
consist of a frontal view of the body
used to assess body build, body shape,
hip shape and shoulder slope and a
side view of the body to define front
torso shape, bust prominence, but-
tocks shape, back curvature and
posture (see Figures at right).

All consumers who wear a particu-
lar apparel size are not the same
shape. To better understand female
body shape, we obtained a
convenience sample of 3-D body scan data for 529 women
ages 19-55. We found that BSAS® Body Build scores were
significantly related to the BSAS® categories of Slender,

Core Figure
CF
Flat indented waist
and slightly
extended abdomen

In

National Textile Center Research Briefs —

Body Scan Analysis Scales (BSAS®) Front Torso

Average, Full and Heavy. In the 19-25 age group, almost
twice the expected number of respondents had an Average,
Rectangular body shape and only half of the expected re-
spondents had a Full, Rectangular body shape. When shape
was considered with age, the Pear shape was the dominant
shape in each age category. Hip Shape and Bust Shape ap-
pear to be the strongest factors used to discriminate and
predict different Body Builds of consumers.

Body Shape Analysis of Overweight and Obese
Because of the incidence of obesity in this culture, we fo-
cused another study on body measurements and shapes of
overweight/obese female consumers using current 3-D
body scan data.! ASTM standards for apparel sizing are
based on measurements originally derived from a youthful
sample, which included only a few overweight women.
Body Mass Index (BMI), which uses height and weight to
quantify the degree of body fat present in an individual,
was used by Strawbridge, Wallhagen & Shema (2000) to
define overweight and obese females. This sample con-
sisted of 500 body scans of women aged 19 to 56 extracted
from a larger set of scans collected by [TC]* for the Size
USA project. Using the incidence of overweight/obesity in
the population as a guide, approximately % of the sample
was categorized as overweight and %5 “obese.” Using
BSAS® we determined that nearly % of overweight and
over > of obese women were categorized as having a pear-
shaped body. Forty percent of both groups had rectangular
body shapes. Only 13.5% of the overweight women and
3.5% of obese women had an hourglass shape. Mean
weights of the sample were 160 pounds (overweight) and
201 pounds (obese). More than %2 of the total sample (61.8
percent for the obese) were 64 inches or less in height.

Comparing overweight and obese women across various
body shapes, the mean weights and heights were similar,
but circumference measurements varied. For example,
whether overweight or obese,
rectangular-shaped women had
larger busts (27), waists (1%4”) and
hips (about 3”) than pear-shaped
women.

To understand the plus-sized fe-
male figure, it is important to con-
sider both measurements and body
shape. The traditional method of
making apparel slopers to a single
fit model’s shape may need to be
examined. For this market, rectan-
gular and pear shapes predominate
and body measurements vary be-
tween Body Mass Index categories.
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1. A 1999-2004 NHANE survey reported that almost 65% of
American adults were overweight and 31% were obese, implying
new body measurements for plus sized apparel are needed.
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