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Wearing Preference on the Types of Blouse according to Shoulder Angle
- Focused on Set-in, Raglan and Kimono Sleeves -

Hye-Mi Shin and Myung-Hee Lee'
Dept. of Fashion Design, Pukyong National University;, Busan, Korea

Abstract: This study utilized the wearing test of subjects and a preference survey to determine wearing preference on
types of blouses according to shoulder angle. The shoulder angles of the subjects were set as average shoulder, slopping
shoulder, and square shoulder. The blouse sleeves were set as set-in, raglan, and kimono according to five domestic cloth-
ing construction books. A total of 15 blouses were made and tested by different bodices and sleeve types. The wearing
test of subjects had the human subjects evaluate the appearance of the subject looking at the mirror while standing as
well as evaluated the sensation test while not looking at the mirror. The preference survey was given to 100 females and
was conducted using photos with combinations of three types of sleeves and shoulder angles in a survey under the same
conditions. The average shoulder showed that set-in with the highest score in the wearing test was also preferred in the
preference survey. The slopping shoulder evaluated the highest score in the wearing test by mirror; however, the pref-
erence survey showed that raglan was the most preferred choice. The squared shoulder showed that raglan with a high
score in the wearing test by mirror was also preferred in the preference survey.
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Table 2. The blouse by sleeve types

Table 1. Measurements for pattern making

No. Part Size (Formula)
1 Stature (cm) 160.9

2 Weight (kg) 55.1

3 Bust circumference (cm) 84.0

4 Waist circumference (cm) 70.9

5 Hip circumference (cm) 93.1

6 Waist back length (cm) 40.1

7 Bust point-bust point/2 (cm) 8.9(B/10+0.5)
8  Neck shoulder point to breast point (cm)  25.0(B/6+11)
9 Waist to hip length (cm) 19.0

10 Sleeve length (cm) 59-3(Height

8x2.9+1)

11 Wrist circumference (cm) 14.2

B: Bust Circumference
[https:/sizekorea.kr/, (Apparelmaking) Blouser-Dress)
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Table 3. Descriptive statistics of human subjects

Table 5. Shoulder angle of human subjects

Part N Mean (SD) Slopping shoulder Average shoulder Square shoulder
Age 45 22.58 (1.59)
Stature (cm) 45 162.50 (4.01)
Weight (kg) 45 54.09 6.17)
Bust circumference (cm) 45 86.59 (4.89)
Waist back length (cm) 45 36.93 (1.45)
Right shoulder length (cm) 45 11.35 (0.76)
Left shoulder length (cm) 45 11.44 (0.83) 33.5° 22.5° 10.4°
BMI 45 20.48 (2.10)
Right shoulder angle (°) 45 2235 (4.67) ‘ ":\:‘ 2
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Table 4. Measurements of human subjects for wearing test

Wearing test
by mirror on standing

Fig. 1. Methods of wear test.
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Wearing test of arm movement
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Angle Average shoulder Slopping shoulder Square shoulder

Part No. 1 2 3 1 2 3 1 2 3
Age 23 22 23 21 23 25 20 23 24
Stature (cm) 160.5 162.0 170.1 160.5 165.7 166.4 160.3 161.3 165.3
Weight (kg) 49.8 53.7 60.5 51.6 56.4 52.0 47.6 48.8 50.6
Bust circumference (cm) 83.5 81.6 89.3 84.2 83.0 81.1 81.8 82.6 83.0
Waist Back length (cm) 39.5 38.0 37.1 36.2 36.7 37.6 353 349 389
Shoulder length (cm) 10.6 11.3 12.7 12.7 11.0 12.9 10.5 109 11.4
Shoulder angle (°) 22.5 25.5 20.9 335 29.8 30.0 10.4 17.5 17.0
BMI 193 20.5 21.0 20.0 20.5 18.8 18.5 18.8 18.5
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1 Choosethe blouse you which fits the best you think
(D Set-in @ Raglan 3 Kimono

Slopping shoulder

4) Set-in (8) Raglan & Kimono

Square shoulder

7 Set-in (8 Raglan (9 Kimono

2  Assessmentof appearance

3  Ranking

Fig. 2. Survey process.
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Table 6. Wearing test by mirror on standing
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Part Set-in (SD) Raglan (SD) Kimono (SD)
Average Slopping Square Average Slopping Square Average Slopping Square

Neck 3.67 (129) 3.87 (0.83) 4.20 (0.77) 333 (1.54) 3.87 (0.92) 4.27 (0.80) 3.47 (1.25) 3.87 (1.06) 4.40 (0.83)
Shoulder ~ 4.33 (0.90) 3.80 (1.01) 447 (0.64) 4.13 (1.19) 3.67 (123) 4.67 (0.62) 3.3 (1.53) 3.3 (128) 440 (0.63)
Across chest 433 (1.05) 4.07 (046) 4.27 (0.59) 4.07 (1.44) 3.87 (0.92) 4.60 (0.74) 2.87 (1.36) 3.33 (1.23) 4.40 (0.74)
Across back  4.47 (0.64) 4.07 (0.80) 4.33 (0.62) 4.07 (1.28) 3.87 (0.99) 4.20 (0.86) 3.20 (1.52) 3.53 (1.06) 3.93 (0.80)
Armscye 4.67 (1.05) 4.00 (0.85) 4.20 (0.68) 3.93 (1.71) 3.60 (1.12) 4.47 (0.74) 3.00 (1.47) 3.67 (1.40) 4.33 (0.62)
Bust 407 (1.16) 373 (0.70) 473 (0.46) 3.87 (1.41) 3.73 (096) 4.67 (0.62) 3.13 (1.25) 3.60 (1.30) 4.67 (0.62)
Waist 440 (0.91) 3.93 (0.88) 4.53 (0.52) 4.13 (1.30) 4.20 (0.77) 4.80 (0.41) 4.00 (1.41) 3.80 (0.77) 4.53 (0.64)
Upper arm  4.20 (0.94) 3.80 (0.86) 4.87 (0.35) 3.73 (1.49) 4.07 (0.88) 4.67 (0.49) 3.87 (1.41) 3.93 (0.88) 4.67 (0.62)
Elbow 487 (035) 427 (0.59) 4.93 (026) 3.93 (1.49) 4.07 (096) 4.93 (026) 447 (1.06) 4.07 (0.96) 4.93 (0.26)
M (SD) 433 (0.98) 3.95(0.78) 4.50 (0.61) 3.91 (1.41) 3.88 (0.97) 4.59 (0.67) 391 (145) 3.73 (1.11) 4.47 (0.69)
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Table 7. T-test made by mirror on standing
Shoulder types M SD t p
3.92 1.34
Average shoulder - Slopping shoulder 954 340
3.85 0.97
3.85 0.97
Slopping shoulder - Square shoulder -11.739 .000%***
4.52 0.65
4.52 0.65
Square shoulder - Average shoulder -8.293 .000%**
3.92 1.34
¥ <001
Table 8. Wearing test on standing
P Set-in (SD) Raglan (SD) Kimono (SD)
art
Average Slopping Square Average Slopping Square Average Slopping Square
Neck 3.00 (1.60) 3.53 (0.99) 4.40 (0.63) 3.07 (1.53) 3.53 (1.25) 447 (0.52) 293 (1.49) 3.53 (1.13) 4.80 (0.41)
Shoulder 3.53 (1.13) 3.67 (0.82) 4.27 (0.70) 3.93 (1.33) 4.13 (1.19) 4.60 (0.51) 4.40 (1.40) 4.13 (0.99) 4.60 (0.51)
Across chest 4.13 (0.92) 4.07 (0.59) 433 (0.72) 4.53 (0.92) 4.20 (0.77) 447 (0.64) 447 (0.74) 433 (0.72) 4.67 (0.72)
Across back  3.60 (0.83) 3.93 (0.59) 4.13 (0.74) 4.07 (1.03) 4.07 (0.88) 4.40 (0.51) 4.33 (1.05) 4.33 (0.82) 4.67 (0.62)
Armscye 2.80 (1.15) 333 (0.82) 3.87 (0.99) 3.87 (1.46) 3.93 (0.96) 447 (0.74) 447 (1.25) 4.47 (0.64) 4.60 (0.63)
Bust 373 (1.28) 4.13 (0.64) 420 (0.77) 4.53 (0.83) 3.87 (0.74) 4.47 (0.64) 4.53 (0.83) 4.20 (0.77) 4.80 (0.56)
Waist 393 (1.10) 393 (0.46) 4.47 (0.74) 3.87 (1.19) 3.93 (0.80) 4.33 (0.82) 3.93 (1.16) 4.07 (0.80) 4.60 (0.83)
Upper arm  2.87 (1.36) 3.93 (0.88) 4.13 (0.64) 4.00 (1.46) 4.00 (0.76) 4.60 (0.51) 4.13 (1.30) 4.20 (1.01) 4.20 (0.77)
Elbow 447 (0.83) 4.13 (0.74) 4.87 (0.35) 4.73 (0.70) 4.27 (0.96) 4.93 (0.26) 4.53 (0.83) 4.27 (0.96) 4.93 (0.26)
M (SD) 3.56 (1.25) 3.85 (0.77) 430 (0.74) 4.07 (1.25) 3.99 (0.93) 4.53 (0.60) 4.19 (1.21) 4.17 (0.89) 4.65 (0.63)
Table 9. T-test made by wearing test on standing
Shoulder types M SD t P
3.94 1.27
Average shoulder - Slopping shoulder -1.000 318
4.00 0.88
. 4.00 0.88
Slopping shoulder - Square shoulder -10.382 .000***
4.49 0.67
4.49 0.67
Square shoulder - Average shoulder -8.242 .000%**
3.94 1.27

k< 001
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Table 10. Wearing test of arm movement

Part Set-in (SD) Raglan (SD) Kimono (SD)
Average Slopping Square Average Slopping Square Average Slopping Square
Shoulder 3.27(0.59) 3.40(0.99) 3.73(0.59) 4.13(1.13) 3.93(1.16) 4.47(0.52) 4.67(0.82) 4.27(0.96) 4.27(0.70)
Armscye  2.87(1.36) 2.93(0.80) 3.60(0.63) 3.60(1.45) 3.53(1.25) 4.27(0.80) 4.80(0.41) 3.93(0.96) 4.80(0.41)
foRrevjeCl]rqd Bust 4.33(0.90) 4.00(0.65) 4.07(0.80) 4.60(0.74) 4.33(0.62) 4.53(0.64) 4.67(0.90) 4.20(0.56) 4.73(0.59)
45° Waist 3.73(1.44) 3.80(0.56) 4.40(0.63) 4.00(1.13) 4.00(0.85) 4.53(0.64) 3.93(1.16) 4.07(0.80) 4.60(0.63)
Upperarm 2.40(1.06) 3.07(0.88) 3.33(0.62) 3.80(1.42) 3.87(1.25) 4.13(0.83) 4.27(1.16) 4.00(0.85) 4.47(0.74)
Elbow  4.40(091) 4.07(0.80) 4.93(0.26) 4.67(0.72) 4.40(0.74) 5.00(0.00) 4.60(0.83) 4.33(0.72) 5.00(0.00)
Shoulder  2.60(0.83) 2.67(1.29) 3.07(0.88) 3.67(1.50) 3.40(1.45) 3.87(0.74) 4.53(0.64) 4.00(1.13) 4.27(0.59)
Armscye  2.73(1.16) 2.20(0.94) 2.93(0.70) 3.33(1.80) 3.13(1.36) 3.87(0.83) 4.67(0.62) 3.87(0.99) 4.47(0.64)
foRrevjeCl]rqd Bust 427(0.88) 3.60(0.51) 3.60(0.74) 4.47(0.83) 4.27(0.80) 4.40(0.74) 4.80(0.56) 4.47(0.52) 4.60(0.63)
90° Waist 3.60(1.24) 3.73(0.80) 4.20(0.86) 3.87(1.06) 4.00(0.93) 4.40(091) 3.73(1.16) 3.87(0.74) 4.60(0.51)
Upperarm 2.00(0.65) 2.53(1.30) 2.73(0.59) 3.13(1.51) 3.60(1.35) 3.73(0.70) 4.27(0.96) 3.67(1.11) 4.47(0.74)
Elbow  4.47(0.83) 3.73(1.03) 4.93(0.26) 4.67(0.72) 4.27(0.88) 5.00(0.00) 4.53(0.83) 4.27(0.80) 5.00(0.00)
Shoulder  3.60(0.99) 3.73(0.88) 4.60(0.51) 4.47(0.74) 4.27(0.80) 4.80(0.56) 4.93(0.26) 4.27(0.70) 5.00(0.00)
Armscye  3.20(1.01) 3.13(0.83) 4.40(0.51) 4.47(0.83) 4.07(0.88) 4.87(0.35) 4.80(0.56) 4.13(0.83) 4.93(0.26)
Ef:;]; Bust 4.07(1.03) 3.93(0.59) 433(0.72) 4.67(0.72) 4.27(0.59) 4.67(049) 4.67(0.72) 4.13(0.64) 4.87(0.35)
45° Waist 3.73(1.22) 3.93(0.70) 4.40(0.74) 4.13(0.99) 4.13(0.74) 4.40(0.83) 4.00(1.20) 4.07(0.88) 4.60(0.63)
Upperarm 2.80(1.21) 3.33(0.72) 4.40(0.63) 4.40(1.24) 4.07(0.96) 4.80(0.41) 4.60(0.91) 4.00(0.76) 5.00(0.00)
Elbow  4.47(0.92) 4.13(0.74) 4.93(0.26) 4.73(0.70) 4.33(0.72) 5.00(0.00) 4.53(0.83) 4.20(0.77) 5.00(0.00)
Shoulder  3.00(0.76) 2.67(1.11) 2.80(1.15) 4.13(0.92) 3.87(1.13) 3.93(0.96) 4.73(0.46) 3.93(1.10) 4.47(0.64)
Armscye  3.27(0.88) 2.40(1.12) 2.93(0.88) 4.20(1.15) 3.60(1.18) 4.07(0.96) 4.87(0.35) 3.47(1.13) 3.80(0.86)
Ef:;li Bust 3.47(1.06) 3.67(0.98) 3.00(0.53) 4.33(0.82) 4.27(0.70) 4.13(0.64) 4.40(0.91) 4.13(0.83) 4.40(0.51)
90° Waist 3.13(1.46) 3.80(0.68) 4.07(0.80) 3.87(1.13) 3.93(0.80) 4.27(0.80) 3.53(0.99) 3.53(1.19) 4.27(0.88)
Upperarm 2.40(0.99) 2.93(1.03) 2.87(0.83) 3.73(1.49) 3.53(1.30) 3.93(0.88) 4.13(1.19) 3.67(0.98) 4.53(0.74)
Elbow  4.27(1.03) 4.00(0.65) 4.93(0.26) 4.73(0.70) 4.40(0.74) 5.00(0.00) 4.00(1.20) 4.00(1.00) 5.00(0.00)
M (SD) 342(1.24) 3.39(1.03) 3.88(1.00) 4.16(1.16) 3.98(1.03) 4.42(0.76) 4.44(0.92) 4.02(0.90) 4.63(0.62)
Table 11. T-test made by arm movement
Shoulder types M SD t p
Average shoulder - Slopping shoulder 01 L9 5.936 .000***
3.80 1.03
Slopping shoulder - Square shoulder 380 103 -16.221 .000%***
431 0.87
Square shoulder - Average shoulder 431 0.87 8.662 .000%**
4.01 1.19
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Table 12. Preference of blouse by sleeve types according to wearing test

Mirror on standing

On standing Arm movement

Part Set-in Raglan Kimono Set-in Raglan Kimono Set-in Raglan Kimono
Average (SD) 4.33 (0.98) 391 (1.41) 391 (1.45) 3.56 (1.25) 4.07 (1.25) 4.19 (1.21) 3.42 (1.24) 4.16 (1.16) 4.44 (0.92)
Slopping (SD)  3.95 (0.78) 3.88 (0.97) 3.73 (1.11) 3.85 (0.77) 3.99 (0.93) 4.17 (0.89) 3.39 (1.03) 3.98 (1.03) 4.02 (0.90)
Square (SD)  4.50 (0.61) 4.59 (0.67) 4.47 (0.69) 430 (0.74) 4.53 (0.60) 4.65 (0.63) 3.88 (1.00) 4.42 (0.76) 4.63 (0.62)
Table 13. Preference rank of sleeve types by shoulder angle
Shoulder angle Sleeve type Rank Total
Ist 2nd 3rd

Set-in 43 30 27 100

Average shoulder Raglan 32 32 36 100

Kimono 25 38 37 100

Set-in 29 29 42 100

Slopping Shoulder Raglan 42 25 33 100

Kimono 29 46 25 100

Set-in 29 27 44 100

Square shoulder Raglan 39 25 35 100

Kimono 32 47 21 100
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Table 14. Descriptive statistics of sleeve preference by shoulder angle

Shoulder angle M SD N
Average shoulder Ist 1.82 .809 100
Average shoulder 2nd 2.08 825 100
Average shoulder 3rd 2.10 798 100
Slopping shoulder Ist 2.00 165 100
Slopping shoulder 2nd 2.17 .853 100
Slopping shoulder 3rd 1.83 .805 100
Square shoulder Ist 2.03 784 100
Square shoulder 2nd 2.20 .841 100
Square shoulder 3rd 1.77 77 100

Table 15. Repeated measure ANOVA made by preference rank

Source SS df MS F
Shoulder angle .000 2 .000 .0
Sleeve types 10.500 2 5250 4.721
Shoulder anglexSleeve types 9.540 4 2385 2.625*
Overall 6.68 8

*n<.05
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