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Abstract. The purpose of this paper is to study and determine the body shape
parameters of middle-aged and old women for garment design to satisfy their
needs of garment fitness. The body shape of middle-aged and old women who
have been more than 50 years of age in North China, were measured by garment
specialty students. The measure covered height, shoulder width, bust, waist and
hip circumference. The body shape data was collected from 108 different
middle-aged and old women fem. And SPSS was used for statistical analysis to
reveal the change of body shape about middle-age and old women then find out
the issue of size designation and the body shape of middle-age and old women.
Under this premise, the difference between chest circumference and abdominal
circumference as the research focus. Not only can the study provide data for the
costume design of middle-aged and old women, but also provide reference data
for tessellate garment size.
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1 Introduction

The plastic of cartilage decrease, muscle atrophy, the ability of balance and posture
control reduce for middle-aged and old women as the regression of human body
function which led to the evident change of body shape. There are garment size
standards for men, women and children, but there is no specific standard for
middle-aged women, which leds to the clothing in the current market can’t fit the
elderly people’s body characteristic properly. So it’s necessary to study the body shape
of middle-aged and old women for garment design. Due to the acquired factors, such as
physical growth, living habits and routine work, every part of the body about the most
middle-aged and old men and women have changed, which would form special body
figure like potbelly, hunchback and so on. This kind of the change is particularly
apparent in the body of the middle-aged and old women and it has a certain univer-
sality. Because the great changes in the outer body, more and more middle-aged and
old women put forward higher requirements for the appropriateness of their clothes.
And costume need adapted to the human body, and researching for different periods,
different regions and different age of human body is the basic subjects of clothing
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structure design. Based on this issue, the research of the body of the middle-aged and
old women and garment size is imperative.

2 The Issue of Garment Size in China

2.1 The Measuring Data Is Quite Old

In the late 1980s, the China has carried out anthropometric on a large scale and get the
basic data of the sizes of humanity. Based on the data, the standard GB/T1335—1991
of garment size was set out. Later on, there were appeared the edition about 1997 and
the edition about 2008, which is used by now. However, the two editions were just
slightly adjusted based on the edition about 1991, and they were not make changes
about the basic data of the sizes of humanity. With the improvement of living con-
ditions, the condition of body type about Chinese people has changed compared with
20 years ago. So the data of current standard of garment size is too old, which is lack of
reference value to guide the apparel companies produced clothing for that consumer
demands.

2.2 The Classification of Garment Size Is Too Simple

The classification of the standard of garment size is detailed in many developed
countries. For example, in Japan, the standard of garment size divide the body type of
adult into 7 kinds which included Y, YA, A, AB, B, BE, E. They are represents the
degree of fatness of people. Also the standard of garment size in Japan divides different
age stages, for example, they divided the body type of female into 3 kinds which
included the young girl type, the young woman type and the woman type. The clas-
sification is very detail. However, in China, the current of the standard of garment size
about female only have 4 kinds of body type. And the standard of garment size is not
divide age grades, which is not considered the body type characteristic of people’s age
grades. What’s more, the standard of garment size is also not divide area. So it leads
many consumers, especially the middle-aged and old women can’t find suitable
clothing in the market.

3 The Methods of the Classification About Body Type
in the Domestic and Overseas

The partition of people’s body type is the key to set out the standard of garment size.
Many countries have different methods and index to divide the body type of the
standard of garment size in the world. Overall, there are several kinds. Firstly, the
partition based on the discrepancy of girth, mainly based on the discrepancy of chest
circumference and waistline, the discrepancy of chest circumference and hipline and
the discrepancy of waistline and hipline as the partitioning index. Secondly, the par-
tition based on height, weight, age and chest circumference. Thirdly, the partition based
on the index of the body, such as the index of stoop, the ratio of body and chest
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circumference and the ratio of chest circumference and waistline. Fourthly, the partition
based on the index of the type of chest, waist and hip. The last, the partition based on
clustering method, which is divided by selecting the classification of body type.

In China, the classification of body type is based on the partition of discrepancy of
girth, mainly based on the discrepancy of chest circumference and waistline. However,
with the change of the body characteristics of the middle-aged and old women, the
discrepancy of chest circumference and waistline which as the basis to divide body type
can’t represent all kinds of body type characteristics. So, in this paper, we measured
date of the body of middle-aged and old women who is more than 50 years old and
come from the same area.

4 The Data of Anthropometry

4.1 The Analysis of Data Percentage

Statistics and classified the date of somatometry, we know that the distribution per-
centage of chest circumference, waistline and hipline. From the Figs. 1, 2 and 3, we can
know that the chest circumference of middle-aged and old women mainly distribute in
the range of 98–101 cm. And the waistline of middle-aged and old women mainly
distribute in the range of 75–98 cm, and the percentage is 73 %. The hipline of
middle-aged and old women mainly distribute in the range of 90–113 cm, and the
percentage is 80.3 %. Compared with the waistline and hipline of the national adult,
those middle-aged and old women’s waistline and hipline is clearly larger. That is
prove that most middle-aged and old women due to put on fat, their fat accumulated at
waist and abdomen, which is led the waistline and hipline clearly larger. The figures as
follow and the abscissa axis stands for percentage, the depth axis stands for girth.

Fig. 1. The distribution of chest circumference
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4.2 Experimental Subject

All data collection used the random sampling method. The target group is more than 50
years oldmiddle-aged and oldwomenwho come fromNorthChina. Themiddle-aged and
old women are covered manual workers, mental workers and people who in the leisure.

Fig. 2. The distribution of waistline

Fig. 3. The distribution of hipline
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4.3 Measurement Methods and Measurement Tools

The measurement method is completed by traditional contact measurement. In order to
ensure the measuring technique unified specification and the data be accurate, the
whole process to assign a person to operate. All the measured women wearing thin
lingerie. And they keep natural upright, visual ahead and arms natural prolapse. Finally,
the people who make measurement using a tape measure to manual measurement.

4.4 The Measurement Parts and Methods

In order to combine purposes of research and requirements, in this paper, we based on
the clothing making for the changes of people’s body type and the system of apparel
mass customization for the database require of people’s body type choosing 10 kinds of
representative measuring project which include height, chest circumference, waist
circumference, hip circumference, neck circumference, abdomen circumference, arm
circumference, the long of neck to waist, arm length and shoulder breadth. Those
measuring project can not only covers the main control parts of the entire body, but
also can satisfy all kinds of related analysis of the body type.

5 Body Type Characteristic Analysis

5.1 The Body Type of Current Situation of Middle-Aged and Old Women

Knowing by watch and observe survey, compared with body type between
middle-aged and old women and the youth, we will find that with the increase of age,
the changes of women’s back type become obvious. Their posture gesture becomes
anteflexion which from the muscle of hindneck to the middle back form the hunchback
gradually and from side neck point the length of front decreased and the length of
behind increased. At the same time, the situation of trunk obesity is more common.
And the most obviously characteristic is the increase of chest circumference, waistline
and hip circumference, also the abdomen bulged, the chest drooped and the nipple
points down. What’s more, the spine curvature increased with the growth of the age,
from the normal body turn to curved back body, and finally turn to crookback.

5.2 The Analysis of Data Dispersion

The standard deviation reflects the trend of dispersion. The larger standard deviation,
the larger degree of dispersion. On the contrary, the standard deviation is small, the
degree of dispersion is concentrated. From the Table 1, the biggest standard deviation
have 4 items as follows: the chest circumference is 10.37459 cm, the waistline is
11.12287 cm, the hipline is 10.67983 cm and the abdomen circumference is
10.38509 cm. Those are further evidence that the phenomenon of observation of the
middle-aged and old women, who have the big changes in chest circumference,
waistline, hipline and abdomen circumference.
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5.3 The Analysis of K-Mean Cluster

In order to make the classification of body type can clearly reflect the study about the
overall characteristics of body type, there need to combine several investigate of index.
In this paper, we used the K-means Cluster which is belong the part of SPSS to realize.
From the analysis of the above data dispersion, the mainly changes of the body type of
middle-aged and old women are chest circumference, waistline and hipline and then the
height. So choosing the five projects as the analysis of K-Mean Cluster index, and
make sure the object can divided into 5 kinds after by testing of sample system cluster.
The results of clustering statistics are shown in Table 2.

Compared with the sample which is clustered and the standard data of the same age
women in China, in order to make the comparison result more clearly in Table 2, using
the numerical value of reference standard to deal with the original data of sample in
standardized and then making the fold point figure to compare. The results are shown
in Fig. 4.

According to the compared with the reference standard, the all kinds of samples can
based on their each characteristic divided into as follow:

Table 1. Basis statistics of measuring project

Project (centimeter) Mean Standard deviation

Height 160.0833 4.606233
Chest circumference 100.233 10.37459
Waistline 89.21019 11.12287
Hipline 105.4833 10.67983
Neck circumference 39.678 2.083051
Abdomen circumference 102.581 10.38509
Arm circumference 32.175 3.724027
Neck to waist 43.248 2.372914
Arm length 54.59043 2.017009
Shoulder breadth 41.5667 3.169802

Table 2. The number of samples of all kinds of body type and the mean of fraction index after
K-mean Cluster (unit: centimeter).

Cluster
1 2 3 4 5

Height 159.8000 160.8333 158.6250 163.5000 162.3333
Chest circumference 99.2 108.0 88.4 120.6 111.6
Waistline 86.6200 96.9967 77.4125 110.9875 109.3333
Hipline 103.8314 113.1967 94.3594 129.9625 101.0000
Number of samples 35 30 32 8 3
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(1) The body type of normal, which is the third kind in the Fig. 4. This kind of
middle-aged and women who’s height and the girth of other part in the body
accessed the standard values.

(2) The body type of slight chubby, which is the first kind in the Fig. 4. This kind of
middle-aged and women who’s girth values are more high than standard values.

(3) The body type of middle fat, which is the second kind in the Fig. 4. This kind of
middle-aged and women who’s girth values are more high than standard values
and the girth values of the body type of slight chubby.

(4) The body type of obesity, which is the fourth kind in the Fig. 4. This kind of
middle-aged and women who’s girth values are more high than other values all
above body type.

(5) The special body type, which is the fifth kind in the Fig. 4. This kind of
middle-aged and women who’s chest circumference and waistline are more high
than others values, but the hipline is lower than others.

So, from the all kinds conditions and graphic above, we can know that compared
with the reference research object, the figure reflects the body type characteristics of the
research object.

5.4 The Determine of Body Type

In the standard of garment size in china, the body type is divided by the body’s
difference value of chest circumference and waistline. The standard of garment size
about women in the People’s Republic of China, which is the latest standard of

Fig. 4. The comparison of all kinds samples and the major indexes of reference standard
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women’s garment size stipulated that the body type is divided into Y, A, B, C. And the
Y stands for slim, the A stands for standard, the B stands for a little fat and the C stands
for obesity. The specific classified as follow (Table 3):

From the all above table and figure of research data, we know that most the
middle-aged and old women in the north of China are the a little fat or obesity, and
their body type like a pear. In the process of statistical, some people’s difference value
of chest circumference and waistline is minus. So according to the difference value of
chest circumference and waistline to determine the body type of middle-aged and old
women is not reasonable. With the changes of body characteristic of middle-aged and
old women, their abdomen is more and more bulge, so we need to adjust based on the
body characteristic of middle-aged and old women and it is necessary to increase the
key part size which has large difference, such as abdomen circumference. In this paper,
we based on the difference value of chest circumference and abdomen circumference to
divide the body type of middle-aged and old women in north China. According to the
statistics, the mainly change range of difference value of chest circumference and
abdomen circumference is (−12, 15), the rangeability of range difference is 27. So we
classified the body type into 5 kinds, and make the range difference of each kind is 5.
Then, also make Y respective thin body, A respective a little thin body, B respective
normal body, C respective a little fat body and D respective obesity (Table 4).

6 Conclusion

Based on the analysis of the body type about the middle-aged and old women in north
China, we set out the new standard of divided garment size which is used difference
value of chest circumference and abdomen circumference. This research is offer some
reference for the clothing designer and clothing enterprise of middle-aged and old
women in north China. And the research is benefit for related products design and
development, which has a certain practical value. However, divided the body type by
the difference value of chest circumference and abdomen circumference may have

Table 3. The range of body type classification code

Body type classification code Y A B C

Difference value of chest circumference and waistline 19–24 14–18 9–13 4–8

Table 4. The ratio of body type divide suggestion and distribution

The code of
body type

Difference value of chest circumference
and abdomen circumference

Ratio
(%)

Y 11*15 2.7
A 6*10 7.4
B 0*5 30.5
C −6*−1 37.9
D −12*−7 21.2
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some deficiency, some special data also need pay attention and some related research
need to further deepen and expand.

Acknowledgment. The project supported by The Central Colleges and Universities Basic
Scientific Research Foundation NO: x2sj/D214277w and Teaching Research and reform of
Higher Education in Guangdong Province NO: x2sj/Y1143330.

References

1. Qian, L.L., Wang, H.F., Hu, C.J.: The research of the classification about 50–75 years old of
middle-aged and old women in Jiangsu and Zhejiang area based on the three dimensional
measurement. J. Shandong Text. Technol. 2, 40–44 (2014)

2. Liu, Y.M., Dai, H.: The research of body type of middle-aged and old women in Chengdu
area. J. Text. Res. J. 31, 110–115 (2010)

3. Zhang, W.B., Chen, H.Y.: The Statistical Analysis of Practical Data and the Application of
SPSS12.0. Beijing University of Posts and Telecommunications Press, Beijing (2006)

4. Liu, R.P., Liu, W.H.: The Principle and Technique of Clothing Structure Design. The Textile
Industry Press, Beijing (1993)

5. Li, Y., Wang, H.J.: The research of garment size about middle-aged and old women’s body
type characteristic in North of Shanxi. J. Zhongyuan Inst. Technol. 19, 43–48 (2008)

6. Zhang, J.X.: Human Ergonomics of Costume Design. China Light Industry Press, Beijng
(2010)

7. Bai, L.H., Zhang, W.B.: The research of choosing the basis part that using mathematical
theory in the standard of garment size. J. Tianjin Univ. Technol. 2, 33–35 (2006)

Study on the Body Shape of Middle-Aged and Old Women 61


	Study on the Body Shape of Middle-Aged and Old Women for Garment Design
	Abstract
	1 Introduction
	2 The Issue of Garment Size in China
	2.1 The Measuring Data Is Quite Old
	2.2 The Classification of Garment Size Is Too Simple

	3 The Methods of the Classification About Body Type in the Domestic and Overseas
	4 The Data of Anthropometry
	4.1 The Analysis of Data Percentage
	4.2 Experimental Subject
	4.3 Measurement Methods and Measurement Tools
	4.4 The Measurement Parts and Methods

	5 Body Type Characteristic Analysis
	5.1 The Body Type of Current Situation of Middle-Aged and Old Women
	5.2 The Analysis of Data Dispersion
	5.3 The Analysis of K-Mean Cluster
	5.4 The Determine of Body Type

	6 Conclusion
	Acknowledgment
	References


