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Anthropometric study of physical growth in height
349 8

ABSTRACT

Anthropometric characteristics and considerations of sex differences are
essential for the correct design of ergonomic work spaces. This paper is
concerned with longitudinal study on the physical growth in the Korean youth.
Five hundred and fourty subjects. were selected from third year students of high
schools, and their records on physical examination during the last twelve years
were surveyed by longitudinal method. This study investigated the
anthropometric characteristics of physical structure and the shape of physical
growth for boys and girls. The result showed that there were significant sex
differences in the pattern of physical growth in height.
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1. ME

AA &L g A< 71¥0] He At
o AA A 2 B4 B ARE A&dhe
Ageas 23 Age dF, 1+F 59 ¢
4 &Folv FE, FAY §Ad ojz2AA] Q
o] Agdtn @Fse BAE AYsin U
A veed olggd. dAEY dFe 2
A 5 Ad B A% 29 AN 729 54
2 YAl 2ARte B9d dF(cross
sectional study)s} 74UAE o2 QAN &
9 WU3E AU B FUlAew 2AlEe
F9¢d AT (longitudinal study)® EHE
g F, 1995). dutdoz HUE o
Fo2y J9E ATE AA BYE Alo)g)
A $& #Belsie Qo] ALl Bot
AFE A $8% 7% ARE o]4y]
2 . zEv, A7l e 48 deA
€ Azt g&Fo] vlf Avg A2t A7) W
of d@ WFEHel #HE&Fo & 2271
z2% BA7 2 % Y. 3 AF AAN
TBEAQ AA BAS Alolo] AF FARE
23 Aol AFS FuE ZAde A
A A7le] AR mExw B3 R /Y <
5o] AA @& Wi} AA Yo} Ao B
HAA He A7t Boh webd, AA A
Z Ego] 4T A7 dede FoRY=
ZA4 MdE T AA7) Fase, 4%
o] FF UFES 3T Nde HA
57 HEAe F9EF A4 &3 et "
st $2] JetelAe QM e B¢ A
t FE2 YA A7 A (HAE

s, 1989; A&7 W4, 1986 FIEE
HAAFd, 1992, Jeong and Park,
1990), FYAA 79 Fa4dE ¥Fdn
AH o] GAF Aadslel MM Aol
" 2 YehleslE AAHes BN
dte ofA7A B3 Aeeltt, B3] A4
o] SA4Y 2 F. 25w HYEY A
2E AASH YA 2ddN P&y 243}
3 Brehe AL AA 4 #F BA4E o
gal7] A% 712 AR F8Y el ol
mo] wS MY ¥ PLdr] FYE o
% dAste o 849 4 o =28, Y4
W7 A% AN dRe] Wl B4 A% d
T AL AA A g Y N1FE
Hoted o4 glon, o# A4 EA
& P os AE dud P29 B4
Aol7b gle Aez Hu Ha g
(Buckler, 1990: Buckler and Wild,
1987. Cameron et al. 1994: Tanner
and Whitehouse, 1976).

AA 9] dRe B8 A7 A9 YA
A %ol FU2 A== UM 2S5 (physical
growth)# &% 89 9¥d 52 ¥ 4
A9 7153 g2 HHde AN gd
(physical development) ¥of2 RHEth
(HEE F, 1995). A Yeio} 3y Ay
o #HS Ze AA dE A7 FolddE 4l
A ds AEE Wosl Hsd 7], B5A
9 AF #F AN ZPAE F2 o] &%
}H(Buckler and Wild, 1987: Cameron et
al. 1994: Crooks. 1994: Tanner and
Whitehouse, 1976). 53] 7] AA|9] o
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Bold oig ¥R FTE veld B ope
AEol} Au|E AAE wio] Yo AA A
42 Yishe SAXNEE Fa% orE #n
k(A& wAS, 1986. Jeong and
Park, 1990).

e, B dFodMe A wo] FY
A= A2l 719 A% wHo] oM
243 A% A2 dojvkerld datd F
oA oA 23 EAE oo AMRnA @
t & %%z 18d(6A)FH 1F%E 3
A (17474 Aol 717t %A A
e ezt e AYE EHsta, 64 9 7|
o 1749 F1ske] B 2 duRte] A
Aol BY 549 Aol& Y3 nA gt

2. @ &4

23 daelAe 1951495 g4 AAA
AR st &, F. nEEael A%stn
Q= RE PSS ddem 7], ¥27), &
24, AgEdE d 497 EAskd A
¥ AZR7ER &R Yok o A
2E FYEY AUE AFd BT 4 ¥
o} H4& Jehiiv 4% T/ =& B}
e Az ol8dr,

B dpdMe 98 474 285 @
71zke] =23} A9 ofg g syl A
5N AAshHe AAHA
9] 7188 ol&airt, ZAke AEAY A9
W2 124 25gads netta 3shdd A

id =

2 FAFN T Ao 174U FAYE
€ Aoz 258w 13PA(T 64)FE 1
s 33hd(T 17A)7HA) 12939 Add
719l A% 71%& $AsAS. 43715 Fd
A 23 257 & Ao dAAE AR
A e 72t ge R FIER AYAT
a1, oy 4594 A 2709, |2 2704,
% 54049 ARE ¥4 ddoz o&3
o}, '
F#48 A8EL EF 25 ARAHAA
cm @92 V1SE Aoy, Y dFEz 7]
o] 4% g WA A Ao d§ AYH
EX 3% 5& Foo] du 4%d s
A dge] AAXQ A3t AgE okt

3. i+t Axt ¥ &4

3.1. 719 4% ¢s 84

HAPAE dUE dFel we 719 ¥
#F3 F2AAE E 1o JEIRG. E 19
osid sle Ao wet JAA7L Frske
AL Holm glen, 104944 1247129
Hyie Addiane RE 43 gy B
Hio] ozl HFRY &3¢ ¢ & Ut
Eg, 9 Z 47 deAg 719 EEUAE
AMBE FAe 12, 13A6M, Az 10,
1140904 24 Jeidg & 4 o ole ¢
A 1249 134904 oz 10M% 114
old 719 B¥7} 4 @A HA A&E Ve
drt,
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B 1. 98E 7|2 B34 BEEBAHcm)

Lol 6 7 8 8 10 12 13 14 15 16 17
Y} 117.07 (1225 1127.9 | 133.2 1 138.6 | 144.7 [ 151.8 | 159.7 | 165.8 | 169.5 | 171.2 | 172.4
(4.452)" | (4.601) | (4.746) [ (4.954) [ (5.386) | (6.405) | (7.824) | (7.632) | (6.295) | (5.362) | (5.068) | (4.943)
o1 Xt 115.7 | 121.3 [ 126.9 | 132.7 | 139.2 | 146.1 | 151.9 | 155.8 | 157.7 | 158.7 | 159.4 [ 160.1
(4.081) ((4.329)}(4.419) ((5.057) | (5.843) | (5.981) | (5.161) | (4.297) | (4.242) [ (4.226) | (4.193) | (4.249)
* Ha o« HEPA

a5 du A% 28] ARE AA3 7
o3yl $i5ted 719 Azt Wzte] HAAE
Yehle H7d 28 &% FM(velocity
curve)® ¢ 1o) Yehhglct ¥ 19 9
3 ZAIRAAEY A™Y 7)9] Az Hag
o] WEAE A7t 11A7AA e dAEg ¢
Ma, 13A%HEe g BEAt o F&
¢ T 3t &, 9] ESe] ¥R A
Aoz we doids Jehdcl §¥ a7
Hul FS8F(peak velocity)ol Yehle A7)
€ 9% 10494 114 7zlelA, dRe
1241914 1341 T2t Jepdg & 5+ 9l
ot ole oA} dART 4] 1,29 AE
o] AlztElejA] e Aol ghasle v
vetel 4% gz dxstn oH(Came-
ron et al. 1994: Crooks, 1994: Tanner
and Whitehouse, 1976). 2¥ 114 Ed
Ao E8Fo] Yol AP olFANE 1€
4ol F43 F5E ¢ F U oA
AABEEL] Bu7l FHHAUN FFgo) 2
A7}, 43E JAATe 4L e ¢
A4 EE 94 3229 )7 AZRE 3E
€ 4% F43] Flte AY Wi
(HEE F. 1995). &, 49 Agole 2

ol ARHR 719 7] Ao gRHUTE
AE2 4% £ (e F, 1995).
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104194 114 Atelo] viehe v)ge) 713
ko, dabe 124o1M 134 Alojol ie}
Ue vlgo] 1} &€& HoFE, T3, 7|
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A dehdd & & glen, giRie] odxe
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Mol A 12471419 FiellM Ao} g&o] 1
B dRd 2§¥= 719 A% 45 4L
JeRd Zelth, oM 2d ¥ 2%oA
o) LRo] douby] AARAE 5 ecm AL
A QAFE Holtrt 149 &3] dxt
£ 9 cm, 9AE 8 emo]dolR Hu LKoo
Yok AP H2ecin 34 ¢ 4 ¢
on, olFde Azt Aggol &3 s
E Aoz Jvepgr}l, =%, duY 25 3
W 4 E8o] 47 dold A% B} &
dojite Afde Ao w8 dYPojFdag
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a4 3.

Hd E&Fo) vehd IYY 2§Y=2 3§
o K F 2jo|7t EASETHE Lot 4
g} |92k 11-124, 12-13M, 13-1441 73t
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KEAHIR

Ao st 7Md AAY AW B 294 2
£ ARE AUk AT 9-104], 10-11A4,
11-124 FelA Ho 283%s veld &
ARz |4 E]FE FAEA gAY
Zo| AR E F A% E 39 ARE I
. B 29 39A HdA foFE 0.058 014
dRte] Aol o &8 dHdE A% @
S59] alol7t EAsAT(p = 0.014), A=A
o Aol Ho IS AYPUE A% B8F
o o7l g HAez JERtHp
0.887). &, dAe] Aol H A ol
11-124) FeA] dolgeA], 12-134 +
oA doleA], 13-144 FtelA Loyt
A g Ho G HF ol thEx
ok ojze} A$de 9-104 eyt 10-11
A P, EE 11-124 7R Hg Lo
dolkeAdl et A7t A E{Fe] Apol7t
gle Aoz Jeisch(ayd 344 $1d F
Aol vehd dydidir e WA fx).
o] AE 1Y 3| HL3slo] B o] 7
Sole Hui FHol VERY] ARl &I
Sem3Ee $5-E Holn Hu o8 dHd
gar Hd d&Fde] zelrt glemg, Hq
whgo]l %A Jehd 2§USE Ho 8o
vehd o] fofl el vE o 353 &9
E3 g Aoz N £ U,
E 2. HU WS Ny o7 wego
Xojof B BMEAE (LK)

200 ARE XsH XNEBZ F p
oy 2 209 105 432 0.014
o 2% 5471 2.4

A 228  568.0

B3 O WS Ao o $S¥Y xojof
HE FUFME(OXN)

29 xR/&E xsd MNS5BE F p
Hq3d 2 030 0145 012 0.887
2% 196 24366 1.24

A 198 243.96

a9 4 Hof 592 Vel 48 aF
HE dabke 11494 144, od=2s 9A¢lA
124742 TRE] 719 A Fdde] ojgA
£y He 718 Jehd Aok, a7 4oA
2 W] 25 Ho @&l Jeld 4l
o Agglel 1749 7ldMe AY Hl%3EA
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olg dAe Zfol 11-124, 12-13A,
13-144 F3tellA ztzt Hdl d&o] Eed
MFES Aoz 174949 HE Flel &
o7t EAsterle BRI e 4
o] £ 23 ¥ 49 Zo| aF¥E RHY
apol7t BAEA e Ao YRt (p =
0.758). <A Zfelxz 7] 9-10A,
10-11A4, 11-1241914 Hdl 5] dojd
JFEE TR 1749449 7)9 BT A
ol HAT A T 59 Zo] {3 Ao
7b EFASA @e Aed JENd(p =
0.707). &, W8 YA Yoigtria 3lrig
5 17418 717} o & AYE BojA g1 %
A E&o] dojd 2§ {94 Aot &
AstA g€ ¢+ U,

B 4. Hof U5 HFUE 174 719 Xfolof 2t

EURAE(HR)
29 1R: MNSE AsPI OF P
o¥ 2 130 65 028 0.758
% 226 5317.8 235
A 228 53308

5 HO 23 AYAY 174 719 Aojof pE
EUBAE (KX

291 Xf{: XE AsBTE OF p

A 2 12.9 6.4 0.35 0.707
i 196 3627.6 18.5
A 198 3640.5

3.3. 719 HEH Ay

dy ddzE )9 ARASE Fokd B
6ol Uehhgict. E 6o 3H 2P 49
delMe 4EASF7E d BFAM 0.98 ¢
& 322 AY BAZL ofF 2&E ¢ F 4
o}, zeiv, d#A HoldsE HY #A
Holz Mt 17M %] AdAse dAe
0.726, 9 0.568 A=2 dolAE & &
ch ¥ Alojo] FAFE BY o] xlo]
7} g 75 AR qAke FaAAF o F
& Aoz JENd, & &9 7|9 g
o 7] Aol AY BAN o F wot, R
3 A A3 vz g d 4y BA Bo)
HojA & ¢ + Urh.

B 6. WX 79 Y YBA4TE

a)\gxt

946

8 1 926 963

9 | 909 951 9714

10 | 879 928 953 960

11 | 824 879 906 915 951

12 } 790 831 .859 870 905 946

13 | 766 807 .B37 850 874 896 950

14 | 778 819 851 871 876 864 574 937

15 1 773 813 834 255 842 798 757 810 924

16 | 745 .778 798 815 B804 .75] 695 .737 .B74 967
17 | 726 .756 .763 779 .767 .713 647 678 816 920 971

6 7 8 910 11 12 13 14 15 16

o]




98 %

e K AM TS

b} %

b)Oi &t
7 |l
8 | 924 946
9 | 879 909 97

10 | 841 873 889 950

11 | 802 837 856 B97 948

12 | 801 828 847 845 879 84

13 | 753 762 777 723 715 767 8M

14 | 676 677 693 618 577 615 .761 987

15 | 631 629 640 561 507 534 675 880 .974

16 | 593 598 607 531 475 504 643 850 955 983

17 | 568 572 572 498 446 472 606 814 927 %60 982
el | 6 7 8 9 10 11 12 13 1415 16

3.4. 6M 7|9 174 7|9 A2 2A

oF& we Ji7} AT ¥ 7o AUA
o] Je7tE Folrr] fdtd JER 2T
B 1Td(6A4) wel Flek AT F 25
R 33PA(17H) we] 718 At Z 9
yEa 37 (7 I BEHA()EVIELE
s g, Tx-s o|AdA Tk AIRAR], T«
ol BolA z+s PIRAA, x+s o149 470
Tz YWFE vyl E TH o] £UE
g ZAsigich AR/ME 6AWe] 71 17
A JE 4Bl gidtea ¥ F S¥A4
AR E & A3 @A o7 25N AF7L
Aol 71zslel(p & €0.001) 64 N 174
7le ddidol sle Aoz JEkic.

B 7. g 6M 719 174 Flof Cf 8t BHE

a) gx
T (=167 5] 167511726 [1775] 8 |
64 71 oot {-172.5|~177.4] o1& | &tA

-112.70/19k | 26 16 2 0 44
112.7-117.2] 12 44 4 3 100
117.2~1216] 4 30 37 16 86
121.6014- 0 0 15 25 | 40

@ A 42 90 95 43 | 270

= 170.516, df=9, p<0.001

Wﬂss.g 160.0 | 163.9 [167.9] A
64 71 o|gk §-163.9{-167.8{014-| &2
-111,3019 | 11 23 6 2 | 42
111.3-1154| 16 45 21 5 | 87
115.5-119.5] 9 37 40 | 14 |100
119.60] &4~ 0 3 19 |19 | 41

¢ A 3% | 108 86 | 40 [270

£=75.929, dt=9, p<0.001

A9 71 el Ao @EE 1749
Aol 79 oY AR BAE AT AHER
A 68 1749 2 dHEER HE(x )F
EZHA(5) BV 2 25 nlgt, x-2s ©]
AelA s vlRAR], x-s o]l x 7l
WAR, 7 o)l x+s RIWAA], Txts
ol Aol Tz+2s WITAR], x+2s o} 6
N7z o], 6AW 7171 &3d 33
dA 17A1dE ¥ FReg JRAEA He
718 E 8o vehliglch. E 84 BE 64
we] 7171 174w 719k /Aol S &
4 9tk &, 6Ald x-2s WITE e &3}
| 7] 2e olole 17w HEvito] €&
¢ 4 sith. =g, 6AW A7t x+2s ol
&8 Pz 77l 8 P2 1THNME Hoj
T BHFo)del 8 & F Utk 64u 7]
g 174 w9 A A= oA B} dRd
A oM | & A vehdE & 4 Ao

23 5% 64 719 174 7) Aleld] A
T8 Jehd AHolth oM HR, 64 7
gt 174 7le AL UATL AR A7
A 0.527, A 0.3228 A% #/A7} A
Ae ¢ ¢ F Ad =, @AY o
A8 Beole HAPBA o 2 A& §



E174, ¥3M, 1998.12

719 AL %o BY AN A7 99

& 4 ok,

E 8. WY 6M JI 174 7129l Ag A

174 | 162.6
6M ot

e
~167.

5

a) "1t

=172, -177.| -182. 1 182.3
5 4 3 ol

108.20|2F | 50.0%1 16.7%

33.3%

100%

-112.7012H10.5% | 47.4%

36.8% | 5.3%

100%

-117.20(24) 0.0%

12.0%

44.0% | 41.0%} 3.0%

100%

=121.60(12H 1.2%

3.5%

34.9% | 43.0% [ 15.1% | 2.3%

100%

-126.108t

44.1% | 55.9%

100%

126.1014

33.3% 1 66.7%

100%

b) Azt

174 | 1561.7[-155.

64 g

90| gt

~160.[~164.1-168.] 167.8
20ak | 40|k | 70i2H | OfF

~107.601 2t | 50.0% | 10.0%

40.0%

100%

—111.70/8t

16.6%

59.4%(18.8%| 6.3%

100%

~115. 7012 1.1% [17.2%

51.7%|24.1%[ 4.6% [ 1.1%

100%

-119.80| g

9.0%

37.0%140.0%13.0% 1.0%

100%

-123.90) 8t

9.4% |50.0%[31.3%| 9.4%

100%

123.904

33.3% | 33.3%(33.3% | 100%

a) 4t

. y=7803 + 08064647
R7=0527

i

100 105 110 116 120 126 130 135

6 M 7|

b) o4 %}

174 7|
&

¢ y=81.76 + 0591+8447|
R¥=0.322

100 105 10 115 120 125 130
eM 7|

J3 5. 6M7IS 17H 7|9 g W HHYIA

4. 28 U 4E

QIzte] Apgshe A Folut dule] (et
%548 8L AHAY AAAR FAoy A
& 2T HAZNE 2 weld, 3o
AHgEE7]e] Rot Hatn Afe F4 gAovt
AEE A A8-e QA Ao B
B3 X4E AlolY #4 FF gdste A
o] ¥ 3lcd(Jeong and Park, 1990).

B g7 o) &8 AMAA Are 4
wolA vid 497 24 ABEER, A&
RaHE 24 o438 017 A% " A
A& AAE Qo FHA La7F B &EHA
AANHA e FARE A gek. 2
olg Ar2HE I7t FAV ERESEH A
go] udez a7t Qe AR dARE
ABES AGATFI, ALd7NA 7] &&
o] oJ¥A AP estE EAstm AFIMe
A Aol & HEINNH.

2 AT dael 938 719 Hd @5l
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vehte AlZle BE ozi7h 946l 124
Ao, gARE 114614 144 Ale]2, oz}
o Aol dAEt 2d3E 498 Yoy
Ao vepgeh Aidsld 14\7 @8 go)
d2hs 9 cm, 93 8 cmolAold Hu) ¢
%] Yyt & 4 glen, ofde o
4%l &3] Fadhe Aoz Jehy
o B3 1749 7l 0 $8%o] Jeid
ARl Aol foHQ o7t FAEA
%e Aoz dEyd, #9, 6Hue 7=
174 g 7]k Aol glol, 64" =
-2s WIgk P &3 7] 2L olol 174
e Hvwe] 7] AL g &34 o,
6w 717k x+2s olAd &8 AxZ 75}
B2 17 Aoz Hitolido] 5
£ Ao et

2 Q7 die A7 BYES gL
2@ AFE AAE o Flo) B BE ¥
& g 78S AAEe g4 F, J)9
Ao 47 o] dojuke AU EAe
1141004 1441 Atejs} ofzte) 9Mel A 124
Atole] BggE ggoe 3 duht AE 4
AdMe A A 9em, A= A
8cm F =9 AE 4% + =2 n}
€ o] YajE ALt

¥ 479 4 A 3 Aade A4
472 BYsle 7|2 AR 9u|E Zon,
A&d7] FAEY 4ol BE B4E ol
v =8¢ & & J& Rt} 53], Fuy
4% L& [ Aol YA zAld] o
Ase 7182 23 AR zolz Q3
AFE HF # FolA Ao} AP, A48
Y 19924 Y23 gpo) 9 BB FI
AT A(1992)9] ZAbe} vlmapd FHAA
9 ANzt fJ3te] oY AFYAME B A

59 YFge] o L vhd, o)zt golAe)
et & ZAle] BFgel o 24 deyn 1
Aolz ¥ AAy Aoz e AR BY
F93 Ans 3 Agee Aolrt vehd
< 4% 4 ek wiely, AH 3 s
o] FE AR dlo] FPET AT AF ¥4
Al FARGE 284 A3-E nald AA
7t T80, A4 $8d) wY 54 ¢ A
< T AAVL gasit, goz A4y
A Eol AH3hE A& 7 9 FE L A
Adhzdl M ddd AR R #E =
A& mejshe &4 A1E JdE.
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