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A Study on the Somatotype Characteristics of Adolescent Girls between the Ages of
13and 18

Sangmi Kim' - Sora Kim’
'Dept. of Fashion, Dongduk Women's University, Doctoral course; *Dept. of Fashion Design, Dongduk Women's University, Professor

Abstract

This study analyzes the characteristics of somatotype changes of girls from the ages of 13 to 18 that provide basic
data on clothing construction for middle and high school girls. We use data obtained from body measurements
of 1,590 adolescent girls 13 to 18 years of age provided in the 6th national anthropometric survey report. The
differences among the age groups for 56 direct measurements were analyzed by ANOVA, and the structures
of the differences by SNK (Students-Newman-Keuls test) were analyzed. The two major growth ages were
‘ages 13-14' and 'ages 15-16. The first major growth ages focused on all measurement items of height, length,
circumference, breadth, depth and other items. The second one focused on measurement items of height and
length of torso, circumference, and breadth of lower body. The major growth pattern of the age groups was ‘ages
13<14&t15<16Et17E:18" which appeared focused on the height and length items of upper body and torso, the width
items of lower body and the circumference items of upper body and lower body. The measurement items of front
length like waist front length, N.P. to B.P to waistline, N.P. to B.P, and B.P. to B.P. showed the growth pattern for 'ages
13<14<15<16<17E18.
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1. e EHed U =5

13~ 184 a5 Al7]= oFs AlRollA A7 15 AA 4] Al ow vstele e = W
& 414 a7} e A)7jole), B3], ofsbae) 49 23 Ao lg Al sl 27 vt
EpbLE 417 59jo wel g Aol theal W Awr) v,

T1eu o] A7) ofgAEe] tigh Al ke dRoll whE wskEc Al fFstoll gk At
7} 2 o|Fo|AtHJang & Kim, 1999; Jeon & Cha 2018: Jeong & Suh, 2005; Kim et al.,
1994; Kim & Lee, 2009; Lee, 1998; Lee, 2002; Lee & Ham, 1999; Lim et al., 1999). =]
w2 A sl tigh A2 Kook} Kim (2015)2] 91917} Lot 8~ 144 EQIAUIE Ak
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Table 1. Age Distribution for Subjects

Age 13 14 16 17 18 Total
N 324 296 313 265 261 1,790
Percentage (%) 19.28 17.61 13.10 18.60 15.70 15.50 100.00

Table 2. Direct Measurement Items

Item Direct measurement items
Height stature cervical height
shoulder height waist height
waist height (omphalion) ~ hip height
crotch height knee height
body rise vertical trunk length
sitting height
Length waist back length total length
aist front length scye depth
N.P. to B.P. to waistline N.P. to B.P.
waist to hip length tight vertical length

Circumference

Breadth

Depth

Other

crotch length (natural indentation)
crotch length (omphalion)  outside leg length

upper arm length arm length

shoulder length bishoulder length

front interscye back interscye

B.P.to B.P.

neck base circumference chest circumference

bust circumference under bust circumference
waist circumference waist circumference (omphalion)
hip circumference thigh circumference

knee circumference calf circumference

ankle circumference armscye circumference

upper arm circumference  elbow circumference
wrist circumference

chest breadth bust breadth

waist breadth waist breadth (omphalion)
hip width

chest depth bust depth

armscye depth waist depth

waist depth (omphalion) hip depth

weight

w2 A} BFAITE, Koo 5(2012)+= k=t of 2} A AlAES:
o] A2} F=olof] Bt A ATkl A 2007} 1995¢ a1l 3
sha ojx} Hado] 2=sky 1shdRE 1w 38Rd7FA] ] Uk

A afahon o 2

o177} ofg) 7)9f =Xt o) o

oF Apwnt % 5 ks iﬂ@‘ﬂ S ek Abel7t
ek, E3F Kim (2016)S- 13~184] AAd7] ofA4o] olwd Al
A 37 501% HA7] Qlsl A-ASTE 15719 vlvk] 4=t
T2 Hlaskglo) RARERo] Alof AR A4S elsy] o
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Table 3. ANOVA and SNK of Height Body Measurements by Age (unit: mm)
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Age

. Part 13 14 15 16 17 18 F
Variables
Stature M 1556.54 1581.42 1590.57 1597.23 1605.19 1605.14
D 54.54 52.39 4893 50.22 52.02 50.75 387"
A B C D D D
Cervical height M 1316.22 1339.91 134397 1354.19 1360 1359.08
D 50.05 4803 4498 4670 48.66 4637 3648~
A B B C C C
Shoulder height m 1257.69 1280.18 1287.17 12967 1302.95 130393
D 49.95 4754 4379 46.41 45,50 4508 4264"
A B B C C C
Waist height M 960.84 975.17 978.18 981.63 983.02 982.31
D 38.19 37.42 35.68 37.77 38.53 38.04 1533
A B B B B B
Waist height (omphalion) M 929.98 942.52 945.33 949.31 951.89 949.46
D 37.59 36.36 36.48 385 37.41 37.48 13.99"
A B BC BC C BC
Hip height M 788.39 795.27 798.4 798.89 799.38 797.25
s 3597 37.52 3531 36.79 37.36 36.28 392
A B B B B B
Croteh height M 723.92 73093 7288 73181 734.86 736.4
D 31.84 33.17 33.19 34.66 3403 34.12 5197
A B AB B B B
Knee height M 415.85 419.58 419.11 420.09 420.15 419.31
D 21.46 2094 20.09 2036 20.46 205 19
A A A A A A
Body rise M 243.38 251.38 2529 256.8 25592 256.09
D 21.37 21.69 2208 21.38 19.94 19 18.05"
A B BC C C C
Vertical trunk length M 598.34 615.62 618.71 626.88 629.89 629.59
D 31.47 27.84 25.84 26.17 26.37 241 59717
A B B C C C
Sitting height M 829.91 845.46 853.71 860.09 866.3 867.21
D 3247 28.78 27.16 26.05 27.94 25.58 7649
A B C D E E

Note. SNK test results A<B<C<D<E.
‘p<.05, p<.01,” p<.001.

|5 (circumference items) 157}, vH]|8H=(breadth items) 5
N, A (depth items) 67Y, 71EFa(ete, item) 17}, & 56
7N S EAdof] ARBSTIT), A S S-S Table 29} At}

A1 diy

i Aol A= 56710 A1 S el thgh A Aol & &

Ast7] f1ste] AEAREA(ANOVA)S AAIsE e, 2fo]7}
o] tsf A= 2fol o) HRE A8 flste] SNK A7

(Students—Newman—Keuls test) sFIT), 2 -] Am=

SPSS Ver, 20,0 7] 54 L1908 Alg 3o} 24519
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Lo|gkumol et Ag xfo] A4 A¥k= Table 37 2t} &
117} ol (height items) & F-2=0|(knee height)S A2
2k 1071 ellA] Aol whE Fofeh Zol7k ‘/}EP/H:} AP
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Table 4. ANOVA and SNK of Length Body Measurements by Age (unit: mm)

Age

oL Part 13 14 15 16 17 18 F
Waist back length m 365.86 376.58 376.81 385.46 389.13 388.52
SD 21.83 2091 20.63 19.22 20.62 20.72 56.53"
A B B C C C
Total length M 1337.04 1361.56 1364.33 1378.83 1384.82 1383.06
SD 5147 50.68 4636 488 49.99 4813 4059
A B B C C C
Waist front length M 317.24 32303 327.44 332.12 337.22 33823
SD 20.19 20.2 18.28 1695 17.81 17.42 5737
A B C D E E
Scye depth M 153.59 159.45 154.38 158.11 157.73 155.56
SD 14.15 1449 15.73 16.1 18.19 15.76 627"
A C A BC BC AB
N.P. to B.P. to waistline m 376.82 385.61 394.31 400.02 409.21 409.65
SD 26.58 2821 23.48 24.23 25.19 24.79 76.66
A B C D E E
N.P. to B.P. M 225.1 233.15 23692 242.44 249.16 247.09
SD 22.84 22.86 18.39 21.96 2253 2213 5027
A B C D E E
Waist to hip length M 180.81 190.03 186.88 192.8 193.86 193.78
SD 187 24.87 21.61 2242 20.89 20.77 16.82"
A BC B C C C
Thigh vertical length M 276.81 275.11 280.79 279.28 280.22 281.31
SD 19.98 21.99 19.61 20.72 2092 19.28 402"
AB A B B B B
Crotch length (natural indentation) M 661.7 684.05 684.64 692.02 693.28 694.41
SD 4528 4833 40.76 4091 38.83 38.41 2573"
A B B C C C
Crotch length (omphalion) M 600.46 620.67 620.36 628.19 632.26 629.06
SD 414 3876 347 35.47 3425 34.39 2999
A B B C C C
Outside leg Length M 971.85 988.65 990.86 995.89 997.56 996.84
SD 39.99 39.84 37.53 39.89 39.03 398 18.69"
A B B B B B
Upper arm length M 306.59 314.25 314.02 317.66 317.78 319.12
SD 18.05 17.25 17.14 1751 16.21 18.16 2098
A B B C C C
Arm length M 527.95 538.85 539.98 544.95 544.36 544.42
SD 25.95 2503 24.06 25.11 229 25.27 2117
A B BC C C C
Shoulder length M 114.22 116.29 116.04 117.48 123.63 118.71
SD 1494 143 152 1483 58.68 149 405"
A A A A B A
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Table 4. Continued
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Variables Age ot 13 14 15 16 17 18 F
Bishoulder length M 369.42 374.49 375.24 373.58 379.37 376.18
SD 27.37 2561 25.19 25.15 27.59 26.45 458"
A AB B AB B B
Interscye, front M 296,08 304.38 306.17 307.88 313.26 31073
SD 22.05 22.18 205 20.67 23.64 19.1 23.28"
A B B BC D D
Interscye, back M 356.14 362.35 363.95 363.47 367.66 364.21
SD 28.58 27.02 2394 25.88 25.04 26.17 6.25"
A B B B B B
B.P. to BP. M 166.98 172.19 173.72 177.29 176.88 177
sD 15.67 15.95 13.92 15.55 1409 13.58 223"
A B B C C C

Note. SNK test results A<B<C<D<E.
‘<05, p<.01, p<.001.

SF BLE oAl 13M19F 14417} 218t Aol 5 LrERT], ERE
17~18Ajofi= e zolollA] AAe] Hahr} gliz Ao o
ERT), o]F Sote] ofshES S5t 1310l 4] 28hd Aol
Eolge] Aol 7P 201, skl 2shdo] EH mo|giy

7] (stature) aEro] EAH O R 134, 144, 1541&16A],
16&17AI&18A1 9] A7) T1Fo & e dgde] wh} FiEgh A4
A o|Fr} 16M1HE g3 T@rﬂﬁw L7TAIR-E = g3e] A
O] WA= Ao yepth o212 Kim (2016)2] 1-toll4] 7]

o} o] o] Ut 1542 7]@2& =eheErkal o A3ket Chot
(2017)2] Aol HaA7] o]Ao] teolaE Afo] 174] F-
ol YR uhpelEicka gk Avel e AT Uehich oo

7)(sitting height)= E71A02 134 < 144 < 154 < 164 < 17
M&18AN R} o] LrefLt Aol what JrEs] Adsict 174 ¢t
27] o] W= A0 R YeRgth B3 )= w0l &

4 Ao} 7y 2 3

oA Fgko] 71 2 Al o= vehd olF & =Y
= & ol 7R 277 Aol whE ApolrE F A A F
o] Tzolyo]| whe} sPAIH T AHFAl tzo]glkto] A7) =1 7] uj

EOR & ok

HhH  HEiso](cervical height)@} ©]7)7F&3=0](shoulder
height), 2214 0o](vertical trunk length) -2 ‘134 <14
MI&15M < 16MI&1THI&18AS] 370 Fekom W glom, 5e
+=0|(waist height)2} %% ©]+0](hip height)+= ‘134 < 14A4]&15
N|&16M1&1THI&1I8AIS] 270 Heho & L] 1341E A 2Jet W
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= olmollx] Pas] AT Auke B v, 144 shalun
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Ao Ueh} spscks AAle) BEe] 2ol
A RS 28 o 4= A, 20152 % okev]e] FRto] 76.49
2 71 A4 o] A7) ofshise] Ak folakE Ao i

o sl 7b 27 Lhebba gl 2k o 4 glet,

o

2} ulask o) ghev|e) Aol elgel ekl ket o A
leolgl ARto) T] A
o

of| TRt 1 2ol Z4] A= Table 49} Ztt, 18
dola+r(length items) W Aol whE {oIgth Aol 7}
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Table 5. ANOVA and SNK of Circumference Body Measurements by Age (unit: mm)

Age

Variables Part 13 14 15 16 17 18 e
Neck base circumference M 363.74 374.66 375.05 380.96 382.81 381.2
SD 20.88 21.98 19.95 22.68 22.06 21.64 3277
A B B C C C
Chest circumference M 788.69 815.47 816.09 832.78 837.08 832.82
SD 63.86 62.01 50.9 58.95 54.85 52.64 29.69"
A B B C C C
Bust circumference M 777.34 809.43 809.88 829.88 833.36 831.75
SD 74.27 71.15 59.26 69.42 63.7 64.81 30.63"
A B B C C C
Under bust circumference M 684.28 706.26 704.71 719.36 719.36 720.32
SD 60.12 58.35 4858 56.79 52.61 55.11 19217
A B B C C C
Waist circumference M 659.12 680.34 670.55 690.98 690.27 692.08
SD 709 70.72 56.71 67.95 62.37 61.27 12227
A BC B C C C
Waist circumference (omphalion) M 698.25 724.65 715.21 739.73 7369 74298
SD 77.4 79.39 64.08 73.03 6553 69.95 16.86
A B B C C C
Hip circumference M 861.5 898.02 898.09 9211 928.72 930.23
SD 65.7 60.34 50.93 56.3 49.59 52.14 64.32"
A B B C C C
Thigh circumference M 516.44 539.7 538.68 555.86 556.58 557.78
SD 50.57 46.86 42.85 45,06 39.58 416 3899
A B B C C C
Knee circumference M 343.31 351.84 350.6 356.93 357.79 355.66
SD 24.87 24.39 2153 24.22 238 22.73 1576
A BC B D D cD
Calf circumference M 328.16 338.85 338.21 347.81 350.97 349.51
SD 27.35 26.92 25.44 27.75 25.59 25.47 32,55
A B B C C C
Ankle circumference M 231.6 232.8 231.6 232.26 234.02 231.64
SD 11.58 11.82 11.48 10.92 12.09 10.69 1.89
A A A A A A
Armscye circumference M 345.47 359.1 358.38 369.29 37095 371.68
SD 31.35 29.72 23.7 27.58 25.97 28.34 3946
A B B C C C
Upper Arm circumference M 2353 246.41 243.85 252.28 25298 251.99
SD 27.2 26.19 22.11 25.16 24.35 25.03 242"
A B B C C C
Elbow circumference M 241.31 247.58 243.54 250.07 249.87 249.98
SD 18.63 17.55 15.84 17.63 17.08 16.14 13.84"
A B A B B B
Wrist circumference M 146.24 148.73 147.18 147.55 147.67 147.23
SD 8.23 8.08 7.34 7.14 7.19 7.09 35
A B AB AB AB AB

Note. SNK test results A<B<C<D.
'p<.05, ‘p<.01, 'p<.001.
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Table 6. ANOVA and SNK of Breadth Body Measurements by Age (unit: mm)
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Variables Age Part 13 14 15 16 17 18 F
Chest breadth m 255.54 264.06 264.15 267.16 269.79 267.67
SD 21.71 1839 1801 18.8 18.11 16.43 2176
A B B BC C BC
Bust breadth M 248.66 256.18 256.77 259.89 261.92 260.48
SD 21.07 1895 17.88 19.34 17.46 17.11 19717
A A AB BC D D
Waist breadth m 228.32 233.77 232.73 237.97 239.11 238.73
SD 2343 23.36 19.45 23.69 21.63 19.81 1096~
A B B C C C
Waist breadth (omphalion) M 24597 252.35 252.38 258.89 259.98 260.1
SD 2521 2533 2247 25.04 2332 2233 165
A B B C C C
Hip width M 299.65 311,53 314.48 322,24 325.08 32456
SD 2222 19 17.75 18.36 16.64 17.12 8299"
A B B C C C

Note. SNK test results A<B<C<D.
<05, p<.01, p<.001.

ofst wE ojapolA] 134)9} 14417k fLofat Aol 7} Lhet o]
A7} Spolalm Al Zlolgie] qlojAw A4 wishh 7hg 5

SIEk A7 91 o 4= 9)

=710](waist back length) Z710](total length), Aroky]2
o](crotch length(natural indentation)), HjHpaders] o]

(crotch length (omphalion)), $JZ240](arm length), ZZEX]A}
o] Zo|(B.P. to B.P.) @2 FAA SR ‘134 <144&15
Al <16MI&1TAI&L8AIS] 37) Heho = L Qlar
(waist front length), H-AAE 2|5 2] &S A do|(N.P, to B.P.
to waistline), HA &2 Z0|(N.P. to B.P,) &S ‘134]< 14

Al <15MI <16AI < 1THI&18A Q] 57 o2 L L, ol&

. GHEZol

5ol S2lolut F7lol, AgheIZlo] o] gurh A gH
Sigkahis qso] ol uhiz A4 xjol7k 2 518 o 4= let. o]

= 2lykze) uhdo] 174)742] 3235 Hﬁﬁwﬂ At 5
o= Qo E3E 17419k 18417t S A1
oA} Ao 7 015 A750] vitho) 17/\1]]]— E]ﬂ AE= 710
= 4 9k

Hhd | k) 7& o] (outside leg length), A S5 Ao] 2]
o|(interscye, back) F&5-2 TAFORE 134 < 144&154|&16
A& TAIGI8AT ] 271 oz L o] 14417 El= 1ol ul
3% Aot gl o= Uit vl Avs Hd

Hu

www.fer.or.kr

EolatEol Ao} o] slA|9] Aol 14415 HAElo] Q= A
= & Sl 7] o) AR Apolrt 13MI <1441 < 15M1&16
16MI&LTHI&I8ATR] Z1S JredsliiH, 15A15E o] 7] 434
A= %"‘oi o|Fo|Ai= AR & 4= Q) ket AUy
= Aol ato]do](interscye, front)”} A
ol whet Lﬁl /st Rl ﬁEEPHtﬂ/\}O]QOIL 144
| Aol AAE ] o= Ae o 4= e Holdk
BA5|elEAddole] Fglol 76,6608 7H A0l A
T 2 ekl 570 Aehe® LR Qdeh 17419} 18419 FA1 4]
& 2ozt gl Aow vehal thE AgS W Aot Al
2O Ve

o>‘/\

3. EtllEs
=EHgol digt AR ZJo] B4 A= Table 59} 2t
15709 E¢3(circumference items) % ¥HE2| =9 (ankle

circumference)& A|2|gt WLE GHLof|A] oo wl=
o7} LjERTE,

S W& (neck base circumference),

-2Jgt 2}

7F&E Ul (chest
circumference), 471559 (bust circumference), W75
v 4==5] 25| (waist

circumference (omphalion)), %% o= (hip circumference), |

% (under bust circumference),
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Table 7. ANOVA and SNK of Depth Body Measurements by Age (unit: mm)

Variables Age Part 13 14 15 16 17 18 F
Chest depth M 169.99 17498 17332 176.26 17558 1753
SD 19.07 1831 17.36 19.01 16.89 16.34 5117
A B B B B B
Bust depth M 191.37 200.31 199.48 204.25 204.4 203.94
Sb 25.65 2473 2231 25.54 23.16 2236 13277
A B B B B B
Armscye depth M 88.45 92.89 89.9 94.95 95.26 94.92
SD 1391 13.09 1377 12.68 1196 10.81 1495~
A B A B B B
Waist depth M 161.59 165.34 161.98 167.11 164.77 16539
SD 23.02 2237 1871 22.63 195 19.49 297
A AB A B AB AB
Waist depth (omphalion) m 1659 170.35 166.86 173.16 171.12 171.21
SD 23.76 23.62 19.34 23.53 20,51 20.65 465"
A BC AB C BC BC
Hip depth M 203 208.99 207.88 213.28 212.48 211.38
SD 2008 19.97 17.27 1933 16.15 17.54 1278
A AB A D D BC

Note. SNK test results A<B<C<D.
*p<.05, ®p<.01, *p<.001.

t}e]Ed|(thigh circumference), Zoe]=d|(calf circumference),
=% (armscye circumference), $&=d|(upper arm
circumference)2] 107] o] ‘134 < 14A|& 154 < 16
HI&1TAI&18AI ] 371 Hetem U glen, & e=d|(waist
circumference)?} FE%¢(knee circumference)= H]Z>gF OF
e Hol wolakmolut ol nlsl ke (1341<14
M&15M] < 16MI&1THI&18AI2F 72 e -2 %XAO] T3]
LFERLRAL Qlet, E=5F olﬁﬂ 1%
o], o7& 3z0], 587
Aol HH%#&J?—IHQO] ?]%QO],
2 W A 9 s e ol T1ejes EEﬂ e ’\372}1}
tEo] JAICE w50 o] W ol 4 XPO] 13/\ﬂ<14/\ﬂ&15
Al <16M1&1TAI&18A O] A5 it 5%
tf, Zeele & JEolEd o] Fekol 7}%} 7‘]*1 13~18/\ﬂ :‘6—1“3

50 JiolEd ol =ulds & 7P A vERaL Sl A

2 ok 4 giet,
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Table 8. ANOVA and SNK of Weight by Age (unit: kg)
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Age

Variable Part 13 14 15 16 17 18 F
Weight M 47.41 51.39 51.13 53.81 54.41 54.41
SD 8.58 8.58 6.99 8.26 7.75 7.89 3417
A B B C C C

MNote. SNK test results A<B<C.
‘<05, p<.01, p<.001.
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