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Lower Body Analyses and Pattern Development of Slim-fit Jeans
for Upper Grade Elementary School Girls

Hea Suk Kim and Jeong Yim Lee'
Department of Clothing & Textiles, Paichai University;, Daejeon, Korea

Abstract: The purpose of this study is to develop a slim-fit jeans pattern that is suitable for the lower body of upper grade
elementary school girls, who are beginning to show gender differences in body shape. Four age groups of two years each
were considered for girls 7 to 14 years old. The mean and standard deviation of body measurements were calculated for
each age group to analyze body shape variation, and hence the body characteristics of upper grade elementary school girls
were identified. The high-frequency measurements of stature-waist circumference and waist circumference-hip cir-
cumference combinations were analyzed. In order to determine the size of each part of the jeans pattern and derive the
drafting formula, the pattern sizes of brand A jeans, which had received a high score in the evaluation for ready-to-wear
jeans(Kim & Lee, 2020), were used as the base criteria. In addition, the body sizes observed and calculated in the study
were applied. Additionally, the requirements for better fit of ready-to-wear jeans, found in the survey on jeans wearing
conditions and size dissatisfaction(Kim & Lee, 2019), were taken into consideration. Based on this research, a model set
of jeans was prepared with the pattern developed and its fit evaluation was conducted. Thus, a slim-fit jeans pattern suit-
able for the lower body of upper grade elementary school girls was finalized. The pattern proposed in this study has excel-
lent appearance and motion functionality, and is expected to contribute to reduce the fit dissatisfaction.

Key words: upper grade elementary school girls (8% 7] ¢Jo}), lower body analysis (3}4F21 #2), ready-to-wear
jeans (7179 E HuEA)), slim-fit jeans pattern (EH3 A ukA] #j8)
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Table 1. Requirements for better fit of jeans in the prior researches and contents of this study

Requirements for better fit of jeans for upper grade elementary school girls

(Kim & Lee, 2019; Kim & Lee, 2020)

Contents of this study

—

pulled’.

. Inconvenience of ready-to-wear jeans: ‘waistline goes down when sitting’ and ‘crotch is

—_

. Analysis of lower body shape of upper grade
elementary school girls

2. Prefer slim-fit jeans that have a little more allowance than tight, have enough rise and have 2. Reflection of jeans fit improvements shown in

good elasticity.

3. Jeans that reflect the characteristics of a girl's body shape rather than unisex jeans.
4. Brand A jeans has the best appearance and functionality, but what needs to be improved in

prior researches
. Research jeans pattern design and wearing

W

evaluation

brand A jeans are: 1) Waist elastic band fastening button irritates skin, 2) Shorten the pants 4. Development of slim-fit jeans pattern that is

length to the ankle length, 3) Consider body sizes for each parts, 4) When applying a rubber
band to the waistband., set the center back inclination suitable for min. and max. waist cir.

suitable for the lower body of upper grade
elementary school girls

Table 2. Subject’s body size (unit: cm, kg)
Item Subject] Subject2 Subject3 Subject4 M(S.D) (Age.11~12, the 6th Sizekorea data)
Stature 150.8 1522 152.8 146.9 148.1(7.5)
Waist circumference 59.0 61.3 63.0 65.0 64.4(8.1)
Hip circumference 75.6 81.0 81.6 81.0 81.1(7.3)
Weight 37.0 39.6 40.1 414 42.2(9.2)
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Table 3. Variation in the body sizes by age group (unit: cm)
Mean

- e e v
Stature 1232 D 12.5 1357 C 12.4 148.1 B 8.7 156.8 A 284.70%**
Waist height 74.1 D 9.1 832 C 8.2 914 B 54 96.8 A 2709.96%**
Hip height 61.0 D 7.7 68.7 C 6.6 753 B 3.9 792 A 2174.48%**
Crotch height 556 D 7.2 628 C 6.3 69.1 B 3.6 727 A 2332.04%%*
Waist height(Omphalion) 714 D 8.8 802 C 8.0 882 B 54 93.6 A 2697.48%**
Knee height 31.7 D 42 359 C 3.5 394 B 24 418 A 2111.92%**
Lateral malleolus height 54D 0.6 6.0 C 0.2 62 B 0.2 64 A 485.39%**
Body rise 193 D 1.9 212 C 2.3 235 B 1.2 247 A T45.59%**
Thigh vertical length 21.1 D 29 240 C 2.4 264 B 1.2 27.6 A 1075.03%**
Crotch Length 53.1 D 5.0 58.1 C 49 633 B 3.9 672 A 1023.54%%*
Crotch length(Omphalion) 476 D 44 520 C 4.8 56.8 B 42 61.0 A 1244.89*%*
Waist to hip length 13.6 D 1.5 151 C 1.8 169 B 1.6 185 A 722.66%**
Outside leg length 755 D 9.2 847 C 83 93.0 B 5.0 98.0 A 2493.18***
Waist circumference 547 D 5.5 60.2 C 42 644 B 2.5 669 A 303.57***
Waist circumference(Omphalion) 564 D 6.2 62.6 C 5.1 67.7 B 34 71.1 A 373.85%%**
Abdomen circumference 585 D 6.2 64.7 C 6.4 71.1 B 53 764 A 556.95%**
Hip circumference 653 D 7.5 728 C 83 81.1 B 6.8 879 A 1260.85%**
Thigh circumference 397D 4.7 444 C 49 493 B 35 528 A 752.78%**
Midthigh circumference 353 D 44 39.7 C 4.0 437 B 2.8 46.5 A 622.54%**
Knee circumference 27.0 D 3.1 30.1 C 2.8 329 B 1.8 347 A 1006.79***
Calf circumference 257D 3.0 287 C 2.8 315 B 1.9 333 A 808.89%**
Ankle circumference 19.6 D 1.8 214 C 1.4 228 B 0.4 232 A 884.15%**
Waist width 18.1 D 2.0 20.1 C 1.9 22.0 B 1.1 23.1 A 443.88***
Waist width(Omphalion) 19.1 D 2.1 212 C 2.3 235 B 1.4 249 A 547.01%%*
Hip width 219 D 2.6 245 C 3.2 277 B 2.8 305 A 1599.35%**
Waist depth 137 D 1.2 149 C 1.0 159 B 1.4 163 A 151.90%**
Waist depth(Omphalion) 139 D 1.3 152 C 1.1 163 B 0.5 16.8 A 168.33***
Hip depth 15.6 D 1.9 175 C 1.7 192 B 1.4 20.6 A 657.78%**
Weight 248 D 8.0 328 C 9.4 422 B 7.1 493 A 1053.56%**
BMI 162 D 1.5 177 C 1.4 19.1 B 0.9 20.0 A 189.71%**

***p<.001, A>B>C>D, Dif. = Difference
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Table 4. Variation in the calculated values by age group (unit: cm)

Mean

L L e
Hip cir. - waist cir. 10.6 D 2.0 126 C 4.1 16.7B 43 21.0 A 905.45%**
Hip cir. - waist cir.(Omphalion) 89D 1.3 102C 32 134B 34 16.8 A 538.55%**
Hip width - waist width 3.8D 0.6 44cC 1.3 57B 1.7 74 A T736.74%%*
Waist height - crotch height 18.6 D 1.8 204C 1.8 222B 1.8 240 A 934.19%**
Waist height - waist height(omphalion) 28C 0.2 3.0B 0.1 31A 0.1 32 A 15.46%**
Waist height - lateral malleolus height 68.7D 8.5 772C 8 852B 52 904 A 2699.71%**

**%P < 001, Duncan test results A >B > C >D, Dif. = Difference
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Table 5. Distribution of stature and waist circumference (unit: %)
Stature
125 130 135 140 145 150 155 160 165 Tota
49 0.1 0.1 0.4 0.1 0.8
52 0.6 1.2 1.0 0.6 3.5
55 0.1 0.9 1.8 33 23 1.3 04 0.1 103
58 0.6 0.3 2.8 4.7 3.7 2.1 0.8 0.1 15.1
61 0.1 0.9 2.6 33 6.2 2.6 1.5 0.1 173
64 1.0 1.5 2.8 4.5 3.8 0.6 14.4
67 0.1 14 1.7 3.8 3.1 1.7 0.4 12.2
) 70 0.3 0.6 1.2 2.6 22 0.9 0.4 8.1
‘Z?:'St 73 0.1 0.1 08 2.1 26 12 0.1 6.9
76 03 1.2 1.2 0.9 1.2 4.6
79 0.1 0.6 0.4 0.4 0.4 0.1 2.1
82 0.3 0.4 0.8 0.5 0.3 23
85 0.4 04 04 0.1 04 1.7
88 0.4 0.1 0.5
91 0.1 0.1
103 0.1 0.1
106 0.1 0.1
Total 0.1 24 5.9 14.5 20.1 26.9 194 8.8 1.8 100.0

[_1:Both stature and waist circumference are 10% or more

Table 6. Distribution of waist circumference and hip circumference (unit: %)
Waist cir.
49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 103 106 Tota
64 01 04 0.5
67 04 13 14 3.1
70 03 09 35 10 0.1 5.8
73 06 37 33 1.0 0.1 8.8
76 03] 12 56 26 17 03 11.5
79 04 36 78 46 15| 05 0.1 18.6
82 01 09 36 37 42|19 04 01 0.1 15.1
Hip 85 06 19 33 40| 27 09 09 04 03 0.l 15.1
cir. 88 03 09 13 13 23 12 05 06 03 8.6
91 0.5 1.0 22 15 01 04 04 0.1 6.3
94 04 05 05 05 04 06 01 0.1 32
97 01 05 03 03 01 03 0.1 1.7
100 01 01 03 05 0.1 1.2
103 0.1 0.1 0.3
109 0.1 0.1
115 0.1 0.1
Total 0.8 35 103 151 173 144 122 81 69 46 21 23 1.7 05 01 01 0.1 100.0

:I :Both waist circumference and hip circumference are 10% or more

(Kim & Lee, 2020). 11~124] ofo}e] slEl&d] 204 10% (Table 5~6), 12} A-Ee] Skejelale 2 A viFTEsEE
opPdel BEE Yep % 7o) 55 cm~67 cmZ YERSIL gl sPEER delEd thE F2rET 3em® A 5
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Table 7. Dimensions of Ist, 2nd, and final research jeans pattern for 11-12 year-old girls (unit: cm)
Item Ist 2nd Final
Belt width 4.0 - 4.0 4.0
Waist circumference' 58.0~ . . 60~ Center front of waist line is lowered by 1cm
. high frequency section . . L 60~71
(min~max.) 70.0 71 — increase in waist cir.
Hip circumference 83.0 Brand A 81.0 Mean 81.0
Crotch length 482 Brand A+1.5cm 47 Center front of waist line is lowered by Tem
— decrease in crotch length
Crotch width 10.5 Brand A+0.3cm 10.5 10.5
Total Thigh circumference 49.3 Mean 48.8 Mean-0.5 cm 49.0 Mean-0.3
ota
Knee circumference 33.0 Brand A 33.0 33.0
Hem circumference 29.0 Brand A 29.0 29.0
Inseam length 65.8 Brand E 65.8 65.8
Pants length Brand A-4.5 cm (waist-Lateral
(without belt width) BB malleolus)height = 85.2 850 8.0
Front crease position 128 Brand A (front crotch width 126 Distance from crotch point (front crotch 126
(from crotch point) ’ + front hip cir./2)/2+ 1.8 ’ width + front hip cir./2)/2+ 1.8 ’
C.B.L position 3.4 1/3 position between CFL. and crease line 3.4 34
Waist cir. under F 165 W/4+0.5(A1)-1(D) 17.0 W/4+1.0(A1)-1(D) 17.0
belt(1/2) B 19.0 W/4+1.0(A1)+1(D) 19.0 19.0
F 195 H/4+0.5(A1)-1.25(D) 19.0 H/4-1.25(D) 19.0
Hip cir.(1/2)
B 220 H/4+0.5(A1)+1.25(D) 21.5 H/4+1.25(D) 21.5
F 182 17.2 17.2
Crotch length
B 300 30.0 30.0
F 25 H/16-2.5 2.5 2.5
Front/ Crotch width
back B 80 H/16+3 8.0 8.0
F 205 20.2 20.2
Thigh cir.
£ B 288 286 2gg for nawral
inseam line
F 15.0 Knee cir./2-1.5 15.0 15.0
Knee cir.
B 180 Knee cir./2+1.5 18.0 18.0
F 13.0 Hem cir./2-1.5 13.0 13.0
Hem cir.
B 16.0 Hem cir./2+1.5 16.0 16.0

I)Upper waist cir. at belt(Min. = pants size, Max. = pattern size), Al = allowance, D = difference between front and back

[ |:Dimensions have been modified at each step

Faek Aol s2EHUE Z2F 58 eme} 70 cmE G

HEWsZ E = =l A 70 cm=2T} 1 em ZA
sl AlA APAE w9e, A4 A s 1 Ay
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Table 8. Material for research jeans

Test Brand A jeans Research jeans Test method

Material Cotton 98% + polyurethane 2% Cotton 98% + polyurethane 2%

No. of threads Warp 112.2 Warp 102.4
per inch Weft 56.6 Weft 52.8 KS KIS0 72112

Weight(g/m?) 379.4 315.6 KS K 0516
Thickness(mm) 0.85 0.71 KS K ISO 5084
Table 9. Result of the subject's 1%, 2" evaluation on wear appearance
Item Mean t-value Mean t-value
A Ist Ist 2nd
Waistline is properly positioned. 33 45 -1.81 4.5 4.8 —-0.45
Ease around the waist is adequate. 35 4.0 -1.00 4.0 3.8 0.52
Ease around the hip is adequate. 4.0 43 -0.52 43 4.5 —-0.66
Front Ease around the crotch is adequate. 3.8 4.0 -0.52 4.0 43 -0.52
Ease around the thigh is adequate. 33 4.0 -1.57 4.0 43 -1.00
Ease around the knee is adequate. 35 5.0 -3.00* 5.0 4.5 1.73
Crotch length is adequate. 35 45 -1.73 4.5 43 0.66
) Slope of the waistline is adequate. 3.0 43 -1.99* 43 43 0.00
Side Side line is vertical and unbiased. 33 4.5 —2.24* 45 45 —0.66
Waistline is properly positioned. 33 4.5 -1.81 4.5 4.8 —-0.45
Ease around the waist is adequate. 3.0 4.0 —2.45% 4.0 43 -1.00
Yoke is properly positioned. 35 43 -1.96* 43 5.0 -3.00*
Ease around the hip is adequate. 3.8 45 -1.34 45 5.0 -1.73
Back Ease around the crotch is adequate. 35 43 —-1.96* 43 43 0.00
Ease around the thigh is adequate. 33 43 -1.85 43 43 0.00
Ease around the knee is adequate. 35 4.5 —2.45% 45 43 0.66
Crotch location is adequate. 4.0 4.5 —-1.00 4.5 43 0.66
No wrinkles or pull at the bottom of hip. 2.8 4.0 —1.99* 4.0 4.5 -0.78
Pants length is adequate. 23 4.5 —4.03** 4.5 4.8 —-0.45
Overall Pants hem width is adequate. 33 43 —2.83* 43 4.5 —-0.66
Overall silhouette is beautiful. 35 4.0 -1.73 4.0 4.5 -1.73
Overall ease is adequate. 38 43 -1.41 43 43 0.00
Total mean 34 43 43 4.5

*p<0.1, **p<0.01

Clatell G718t 90edke 2 sl e FReIA 1AF
T F-9] offiFel gk vt AH-ERT 22 3k
< HeRlEt, ole AHE Aupxol vls| 13} Aol A
AFAdolE AA FoemH io}x] i) el 7t S A
o 915 Eteb] wiEQ]l Ao moEm, 23} AT A
Al F7go] Zasirt

12+ A-Ee] wpA ] A7h AHIES)E 5
StaL BE A 1A} AR BE 9] oAfFe] A
7b 48~57 02 A YeERgEE, ol 13 A7E<] uixgo]
7} A 9x)2=A upx| o]z} 71 ARME Hulx| Rl Szt
Al Hsl7] mEel Ao vpetE it

FAPIE 87

323, 12k A+E A Hoh

ABNE Hux|e} 12} Aol dis] At HErteE A

Algt A3}= Table 113} 2t} ttestd} 12} A& A7}
ABE Hulxlo] vs)] fosH =4 Uehd 52 e

el oAfF, TREY ok, RALel, Qo)
G £ i, A S AR WA oA
¥, ol olf e, REEY of P, WIA, 29w

S0 S WA Ll 59 GBI Table 1o A
AR VS G A T AR F EAgel, AR
o, ASlPEd ofF, WA AR Fol AN 22 @

= =2
S ek EmE ABAES i) 13 AFRe QA BE AF



5 7] ojoje] sulel AE HA7 £HH Fr e AL 499

Table 10. Result of the subject's 1%, 2™ evaluation on motion functionality

Item Mean t-value Mean t-value
A Ist Ist 2nd

Ease around the waist is adequate. 4.0 4.0 0.00 4.0 4.8 -1.57
Ease around the abdomen is adequate. 43 43 0.00 43 4.5 —-0.45
' Ease around the hip is adequate. 3.8 3.8 0.00 38 45 -1.08
Iljjops rlltlg:; Ease around the crotch is adequate. 3.8 4.0 —0.40 4.0 4.0 0.00
Ease around the thigh is adequate. 33 43 —2.83* 43 43 0.00
Ease around the knee is adequate. 38 4.8 -1.85 4.8 45 0.66
Ease around the ankle is adequate. 35 4.8 -1.81 4.8 4.8 0.00
Ease around the waist is adequate. 35 4.0 —0.66 4.0 5.0 —2.45%
Ease around the abdomen is adequate. 38 4.0 -0.40 4.0 43 -0.52
Ease around the hip is adequate. 3.8 43 -0.93 43 4.0 1.00
Walking Ease around the crotch is adequate. 43 43 0.00 43 43 0.00
Ease around the thigh is adequate. 3.8 3.8 0.00 3.8 33 1.41
Ease around the knee is adequate. 35 35 0.00 35 33 0.66
Ease around the ankle is adequate. 4.0 4.8 -1.19 4.8 5.0 —-1.00
Ease around the waist is adequate. 33 35 -0.31 35 43 -1.34

Ease around the abdomen is adequate. 33 3.0 0.52 3.0 4.0 -
Ease around the hip is adequate. 35 45 -1.41 45 43 0.66

Sitting on .

chair Ease around the crotch is adequate. 35 4.0 -0.78 4.0 43 -0.52
Ease around the thigh is adequate. 4.0 4.0 0.00 4.0 4.0 0.00
Ease around the knee is adequate. 35 38 -0.36 3.8 43 -0.93

Ease around the ankle is adequate. 35 5.0 —-3.00% 5.0 5.0 -
Ease around the waist is adequate. 3.8 43 -0.93 43 43 0.00
Ease around the abdomen is adequate. 38 33 1.41 33 4.0 -1.57
) Ease around the hip is adequate. 4.0 43 -0.52 43 43 0.00
90;0:‘);2?;% Ease around the crotch is adequate. 3.8 43 —0.63 43 45 —0.45
Ease around the thigh is adequate. 38 43 -0.74 43 43 0.00
Ease around the knee is adequate. 43 4.8 -0.93 4.8 5.0 -1.00

Ease around the ankle is adequate. 3.8 5.0 —-1.99% 5.0 5.0 -
Ease around the waist is adequate. 3.0 4.0 -1.73 4.0 3.8 0.52
Ease around the abdomen is adequate. 3.0 3.0 0.00 3.0 35 -1.73

Ease around the hip is adequate. 33 4.0 -1.57 4.0 4.0 -
Squatdown Ease around the crotch is adequate. 3.0 4.0 -1.73 4.0 43 —-0.40
Ease around the thigh is adequate. 38 38 0.00 3.8 38 0.00
Ease around the knee is adequate. 33 38 -0.63 3.8 3.8 0.00

Ease around the ankle is adequate. 35 5.0 —2.32% 5.0 5.0 -

Total mean 3.6 4.1 4.1 43
*p<0.1

The item without t-value is the case where the S.D. of the two groups is 0, so the t-value cannot be calculated.
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Table 11. Result of the expert’s 1%, 2™ evaluation on wear appearance

Item Mean t-value Mean t-value
A Ist Ist 2nd
Waistline is properly positioned. 35 3.6 -0.56 3.6 43 —3.58**
Ease around the waist is adequate. 3.1 3.8 -2.19* 3.8 42 =2.71*
Ease around the hip is adequate. 3.1 33 -0.70 33 43 —5.775%**
Front Ease around the crotch is adequate. 3.0 34 —-1.38 34 43 —5.00%**
Ease around the thigh is adequate. 3.1 34 —-0.83 34 42 —4.477***
Ease around the knee is adequate. 3.1 3.8 —2.85%* 3.8 4.0 -0.84
Crotch length is adequate. 3.1 3.6 -2.26* 3.6 4.1 —2.56*
. Slope of the waistline is adequate. 35 3.7 -0.80 3.7 39 —0.94
Side Side line is vertical and unbiased. 3.1 39 —3.20%* 3.9 4.0 —0.57
Waistline is properly positioned. 35 4.0 -1.92 4.0 42 -1.53
Ease around the waist is adequate. 2.5 3.7 —5.88%** 3.7 44 —3.55%*
Yoke is properly positioned. 3.6 4.0 -1.63 4.0 42 -0.90
Ease around the hip is adequate. 32 3.6 -1.81 3.6 43 —4.83***
Back Ease around the crotch is adequate. 29 3.8 —4 35%** 3.8 42 —2.44*
Ease around the thigh is adequate. 29 34 -2.36* 34 4.1 —4.02%**
Ease around the knee is adequate. 32 38 —2.90%* 3.8 4.1 —1.79*
Crotch location is adequate. 34 4.1 —2.72* 4.1 4.1 0.00
No wrinkles or pull at the bottom of hip. 3.0 34 -1.43 34 4.0 —2.20%
Pants length is adequate. 3.0 39 —2.82%* 39 39 -0.28
Overall Pants hem width is adequate. 32 42 —3.65%* 42 42 -0.35
Overall silhouette is beautiful. 32 34 —0.54 34 4.0 —2.80**
Overall ease is adequate. 32 35 —-1.16 35 4.1 —3.87***
Total mean 3.2 3.7 3.7 4.1

£p<0.1, *p<0.01, **%p <0.001

Table 12. Modification for 2™ research jeans pattern

Problems of The 1% research jeans

Modification for 2™ research jeans pattern

-Center front of waist line is lowered by 1 cm — increase in waist cir. — increase

Inconvenient when ‘sitting on chair’ or ‘90°

Abdomen bending forward’

2 cm in waist band length
-Minium waist cir. 58 = 60 cm, maxium waist cir. 70 = 71 cm

-Decrease lcm in front crotch length and crotch length

Hip A little too big and wrinkles occur

Thigh A little too big and wrinkles occur

-Hip cir. Is reduced by 2 cm.(83 — 81 cm)
-Front crease position: 12.6 cm away from front crotch point

-Decrease 0.5 cm in thigh cir.(49.3 — 48.8 cm)
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Fig. 1. Comparison of brand A, 1%, and 2™ research jeans pattern.
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Brand A jean

1** research jean

Front

Fig. 3. Photos of subject 3 wearing brand A jeans, 1™, and 2" research jeans.
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