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[Abstract]

In this paper, we proposed the dimensional system and pattern of middle-aged women's rashguard swimwear
for breast cancer patients. First, a survey of 37 breast cancer patients was conducted to determine the preferred
swimsuit design for breast cancer patients. According to a survey of breast cancer patients, a rashguard swimwear
with a low-exposure chest was designed. It has a pocket shape in which the cap is easy to insert and the
cap is fixed. Second, we developed a dimensional system for swimsuits for breast cancer patients. Using
direct measurement data from Size Korea for 1,625 women aged 30 to 69, 17-sizes for breast cancer patient’s
swimsuits were set through cross-analysis of major dimensions, with a coverage rate of 74.3%. It also extracted
a standard size of bust circ. 90cm, hip circ. 95cm, and trunk circ. 150cm. Third, we developed a pattern
for the central size of the swimsuit for breast cancer patients. For this purpose, we first produced the first
central size pattern, and then completed the pattern after modifying it through the second and third wearing
experiments. Experimental suits were produced at each pattern-making stage to evaluate wearing fit and motion
suitability. Finally, the reduction rate of each dimension item for optimal pattern production was obtained,

and the lashguard swimwear pattern for breast cancer patients was developed.
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I. Introduction
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II. Methods

1. Survey on the design of swimsuits for
breast cancer patients
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2. Development of swimsuit size system for
breast cancer patients
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2.1 Extract standard size
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Table 1. Standard size for swimsuit pattern

cm
Korean middle age female central
size(bust circ.90cm,hip circ.95cm,
Items trunk circ.150cm) (N=71)

Mean SD Mean=S.D.
Stature 157.7 43 147.7 - 166.6
Bust circ. 89.9 15.4 875 - 924
Waist circ. 78.7 35.6 69.6 - 87.5
Hip circ. 95.0 15.3 925 - 973
Bishoulder

37.1 16.5 30.1 - 410
length
Trunk circ. 150.0 45 1475 - 1524
Thigh circ. 56.1 1.9 54.2 - 58.0
Upper arm 275 | 15 260 - 29.0
circ.

3. Development of patterns by size of
swimsuits through wearing experiment
3.1 Selection of subjects
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Table 2. Average dimensions of subjects cm
Subjects (N=3)
Items

Mean SD
Stature 156.8 2.9
Bust circ. 90.7 1.9
Waist circ. 76.0 1.7
Hip circ. 92.7 2.1
Bishoulder length 40.2 3.2
Trunk circ. 147.7 3.5
Thigh circ. 53.7 1.2
Upper arm circ. 28.3 1.5
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3.2 Evaluation of wearability for fitness
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3.3 Evaluation of wearability for motion
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III. Results and Discussion

1. Results of a survey on swimsuit design
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Fig. 1. Swimsuit design for breast cancer patients

2. Size system of breast cancer swimsuits
B d79 RU 94 $9% qzddE A
FAFR ArhEEd, 0”40]331 SAEEY
WSO, AFIAS 22 5ot A, AT
HNAe WARNS B3] 339 7 o] 23S
S =

Adests kssdxddolzdl

A



Development of Rashguard Swimwear Size System and Pattern for Middle-aged Women in Breast Cancer Patients

159

Table 3. Distribution of breast circ.-hip circ. person(%)
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Table 4. Swimsuit size system for breast cancer

patients person(%)
Bust Trunk Hip circ.
circ. e 80 85 ag 95 100 105
T
145 31 (0.59) | 40 (1.17)
150 0017
140 29 (0.38)
85
145 64 (1.72)
150 62 (1.67) | 69 (1.43)
w 39 (0.74)
150 CYCEDY 71 (1.69) |
155 49(1.31) | 31 (0.3)
T 41 (0.70) | 55 (1.40)
155 43(1.09) | 33 (0.45)
100 100
155 29 (0.61)

Standard size=90(Bust circ.
minimum size=80Bust circ.
maximum size=100(Bust circ.

85(Hip circ.)-145Trunk circ.)

-95(Hip circ.)-150(Trunk circ.)
-85(
)-95(Hip circ.)-155(Trunk circ.)

3. Development of patterns through wear
experiment

3.1 Pattern-making and reduction rate of
standard size
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Table 5. Physical properties of material for making swimsuit samples

Composition Density Thickness(mm) \?gjlng]?)t Elongation (%) Tensﬂe(lj)trength
KS K
. KS K KS K ISO KS K KS K .
Method | KS K 0210:2015 052,501 5084:2011 05142017 064281612016 004281412016
B-Method
Nylon 79.7
Value Polyurethane wale 130.8 0.76 2942 wale 79.5 wale 426.6
20.3% course 177.2 course 96.4 course 461.4

Neck base circ_
42,87

3o.i
Front interscy
£ |.—4/"’| Agth

78
/BUStCIFC

/

Waist forn
length

3z.

J35.5
Tfunk circ.

Crotech length

7

\

a. Front
Fig. 2. Standard size(90-95-150) pattern(Number in figure means

Shoulder length
. 3

372.7
intersc
Vertical trunk
57\ength
back
pth
-
Thigh circ
48. 4 /
Rk

Slacks hem circ

b. Back

T

Uppgrarm circ
25. 5

24 Sleevellength

Sleeve hem circ

c. Sleeve
dimension, unit:cm)




Development of Rashguard Swimwear Size System and Pattern for Middle-aged Women in Breast Cancer Patients 161

Table 6. Pattern reduction rate of standard size pattern

Body Primary SETTEEIRY pattern VCIAEY p.attern Reduction rate of
. (Body size- (Body size- .
Item size pattern Secondaryl pattern)| | Tertiany! pattenn) tertiary pattern
(cm) (cm) for body size(%)
(cm) (cm)

Vertical trunk length 62.5 62.5 57.0(5.5) - 8.8
Waist front length 35.8 35.8 32.2( 3.6) - 10.1
Interscye fold, front 33.2 33.2 30.2( 3.0) - 9.0
Neck base circ. 37.9 38.1 42.6( -4.5) - -11.8
Bust circ. 89.9 90.2 79.0(10.9) - 10.4
Chest circ. 88.7 88.2 81.7 (7.0) - 9.4
Under bust circ. 78.4 82.9 75.3( 3.1) - 9.2
Waist circ. 78.7 78.7 69.5( 9.2) - 12.6
Abdominal circ. 87.7 87.7 78.3( 9.4) 75.2(12.5) 10.4
Hip circ. 94.7 94.7 84.5(10.2) 79.5(15.2) 10.5
Shoulder length 11.4 11.9 9.4( 2.0) - 21.0
Scye depth 17.4 20.1 18.1(-0.7) - 10.0
Waist back length 40.1 40.5 36.7( 3.8) - 9.4
Bishoulder length 37.1 37.0 35.0( 2.1) - 5.4
Back interscye fold, length 35.9 36.2 32.2( 4.0) - 11.0
Upperarm length 31.6
(Sleeve length) 31.0 26.8( 4.9) 24.0 (7.0) 13.5
Armscye circ. 40.1 38.0 38.5( 1.9) - -1.3
Waist to hip length 19.4 19.7 18.0( 1.7) - 8.6
Trunk circ. 150.0 150.0 135.5(15.5) - 5.1
Crotch length 68.0 62.7 55.5(12.7) - 10.7
Thigh circ. 56.1 56.1 52.5( 3.6) 48.4(7.6) 12.3
Midthigh circ. 50.6 50.6 44.0( 6.6) 422(8.4) 10.8
(slacks hem circ.)
Upper arm circ. 27.5 27.6 25.5( 2.1) - 7.4
Sleeve circ. 25.1
(Sleeve hem circ) 25.0 20.5( 4.6) - 18.0
* - : the same pattern size as the previous step.

* Reduction rate = (Body size-Tertiary pattern)/Body size

3.2 Evaluation of fitness
442 Falrol= mRie] 1, 2, 3} Eo 2 A
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a. Front

b. Side

Fig. 3. Figure in a swimsuit
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Table 7. Result of fithess evaluation for swimsuit

primary secondary tertiary
Category Item experiment experimental experimental
al suit suit suit
Is it suitable for the first time? 4.1 3.0 3.0
Comfort feeling | Is it suitable after 30 minutes? 3.2 3.0 3.0
Is the weight appropriate when wearing it? 45 40 40
Is pulling or tension appropriate when wearing it? 48 5.0 5.0
What is the tension around the front neck? 2.1 3.7 3.7
What is the tension around the back neck? 45 4.0 4.0
What is the tension in the shoulder? 42 40 4.0
What is the tension in the armscye? 3.3 3.0 3.0
Pressure What is the tension in the upper arm? 5.4 3.7 3.7
feeling What is the tension in the bust? 6.6 40 40
What is the tension in the waist? 6.4 47 40
What is the tension in the hip? 6.6 5.7 47
What is the tension in the crotch? 49 43 3.7
What is the tension in the thigh? 6.5 5.7 47
What is the tension overall? 6.1 47 40
Are you satisfied with the shape of the breast? 3.1 53 53
Does the upper arm have a good effect? 35 6.3 6.3
Body formation Does the waist have a good effect? 25 5.0 5.0
Does the abdomen have a good effect? 2.1 40 40
Does the hip have a good effect? 1.9 3.7 47
Does the thigh have a good effect? 1.8 2.7 3.7
Is the pants length appropriate? 5.2 3.0 3.7
Is the sleeve length appropriate? 3.1 4.0 6.0
Is the front neck appropriate? 25 47 47
Appearance Is the back neck appropriate? 47 5.7 5.7
Is the armscye appropriate? 3.9 43 43
Is the side seam located at the center of the armscye? 42 5.0 53
Is it appropriate to have wrinkles in the crotch? 25 53 6.0
Is the front silhouette appropriate? 2.9 6.0 6.0
Silhouette Is the side silhouette appropriate? 2.4 6.0 6.0
Is the back silhouette appropriate? 3.1 6.0 6.0

- Comfort feeling
- Pressure feeling

very small(1)~ small(2)- slightly small(3) - suitable(4)~ Slightly large(5) - large(6) - very large(7)

- Body formation

- Appearance no, very much(1)~no(2)-no, a little(3) - moderate(4)~ yes, a little(5) -yes(6) - yes, very much(7)

- Silhouette

3.3 Evaluation of motion
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Table 8. Result of motion

evaluation for swimsuit

Primary Se::ynd Tertiary Primary Se::ynd Tertiary
Posture Part B experi kel Posture Part i experi st
mental mental mental mental
. mental : R mental .
suit . suit suit . suit
suit suit
Neck 2.7 7.0 7.0 Neck 53 5.3 53
Front of the |4 7.0 70 | 90-degree | O™ 0Tt | 4g 7.0 70
body . body
Freestyle Back of the flexion of Back of the
y 6.0 7.0 7.0 shoulder 6.0 7.0 7.0
body joint body
Armscye 3.0 7.0 7.0 Armscye 5.0 7.0 7.0
Upper arm 43 5.7 6.0 Upper arm 5.7 5.7 5.7
Neck 6.0 7.0 7.0 Neck 3.0 2.0 2.0
Front of the 6.0 70 70 Front of the 6.0 70 70
body body
Backstroke Back of the 6.0 70 70 Back of the 6.0 70 70
body body
Armscye 3.7 5.3 5.3 Forward Armscye 6.0 7.0 7.0
Upper arm 53 5.7 6.0 flexion of | Upper arm 6.0 7.0 7.0
Neck 2.0 5.3 5.3 torso joint | Waist 5.7 7.0 7.0
Front of the
body 5.3 7.0 7.0 Hip 5.0 7.0 7.0
Butterfly Back of the
7 7. 7.
stroke body > 0 0 Iir:tf: 6.0 7.0 7.0
Armscye 40 5.7 5.7 g
Upper arm 5.0 5.7 6.0 Thigh 6.0 7.0 7.0
Neck 3.7 4.0 4.0
Front of the 6.0 70 70 Waist 6.0 7.0 7.0
body
Back of the 90-degree
Breaststroke bod 6.0 7.0 7.0 lift of the Hip 6.0 7.0 7.0
ody right knee Crotch
Armscye 33 5.7 5.7 o 5.7 7.0 7.0
length
Upper arm 5.0 5.7 5.7 Thigh 6.0 2.7 2.7
Neck joint Front neck 3.7 5.3 5.3 Waist 6.0 7.0 7.0
flexure Kick right -
Back neck 5.7 7.0 7.0 foot in (|-:||pt . 60 7.0 7.0
Front neck _ 7. 7. front rotc
Neck joint ront nec 53 0 0 braocnk, length 6.0 7.0 7.0
rotation Back neck 6.0 7.0 7.0 Thigh 27 97
Side neck 6.3 7.0 7.0 ig 6.0 : :
o Front neck 5.0 7.0 7.0 Sit and Waist 6.0 7.0 7.0
Neck joint stand up Hip 6.0 7.0 7.0
stretching Back neck 5.7 7.0 7.0 . Crotch
in knee 6.0 7.0 7.0
outward ] bent length
Side neck 6.0 7.0 7.0 Thigh 60 20 20

= Very uncomfortable(1) - Uncomfortable(2) - Slightly uncomfortable(3) - Normal(4) - Slightly comfortable (5) -

Comfortable(6)

- Very comfortable(7)

* Shading is less than 4 level.
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IV. Conclusions
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