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Relation of Maturity to the Growth of Physique
in Boys and Girls 6 through 17 Years of Age

Man-Won Oh*

Summary

The purpose of the present study was to determine the PHV age, PWV age, and age at menarche
in Korean students, and to compare the relation of maturity indicators to the growth of physique
from 6 to 17 of age.

Status quo menarcheal information was collected urban and rural sample of 688 girls, and PHV,
PWV age was computed from the 12 years longitudinal data of physique (boys=617, girls=688).

The results obtained are summarized as follows:

1. The mean ages of PHV and PWV for boys were, respectively, 13.28 and 14.30, and the mean
ages of PHV, PWV and menarche for girls were, respectively, 11.03, 12.69, and 13.59.

2. Morphological maturation indicators in girls were earlier about 2 years than in boys,

3. The relation of maturity to the growth of physique was shown that sexual maturation indicator
was higher than the morphological maturity indicators especially at puberty.

4. In morphological maturity indicators, PWV age was more correlated to the pubertal growth of

physique than the PHV age in both sexes.
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Table 1. Distributions in percent of PHV age and PWV age for boys

CluM CuM
PHV age NS % % PWV age NS % %
7 18 2.92 2.92 7 1 0.16 0.16
8 16 2.59 5.51 8 1 0.16 0.32
9 18 2.92 8.43 9 3 0.49 0.81
10 21 3.40 11.83 10 7 1.13 1.94
11 17 2.75 14.58 11 9 1.46 3.40
12 62 10. 05 24.63 12 55 8.91 12.31
13 151 24.47 49.10 13 109 17.67 29.98
14 145 23.50 72.60 14 173 28. 04 58.02
15 114 18. 48 91.08 15 135 21.88 79.90
16 42 6.81 97.89 16 82 13.29 93.19
17 13 2.11 100. 00 17 42 6.81 100. 00
Individual
percent
30}
1 ruv age (M:13.28 yrs.)
25 |-
B v ace (M:14.30 yrs.)
20 |-
15 |
104
st
7 8 9 10 11 12 13 14 15 16 17

Age, years

Fig. 1. Distributions in percent of PHV ages and PWV ages for boys (N=617).

-133-



R

I

€ TAIRE 174742 FHdA smEn ol
B EAES} ¢ F& ¥Ksiz Yo
Y MRS (PHY #£4, PWV #£4)¢
HEE BHEU M Smsio] PHVE 12485
154721 76.5%, PWVE 13428 1647

Table 2. Distributions in percent of PHV ages,

80.88%2) &€ veiTm QUch AABEMS
Fie PHV 40 132822 104, PWVES
ol 14.30+1.51412 PHV FiiEso] PWV iy
FHro ¢ W As B BREODE 28§
B3t 2dch

PWV ages, and menarcheal ages for girls

PHV CUM PWV CUM l\iir;g]r- CUM
age NS % % age NS % % age NS % %
7 1 46 6. 69 6. 69 7 3 0.43 0.43 7 - - -
8 47 6.83 13.52 8 7 1.02 1.45 8 - - -
47 6.83 20.35 9 13 1.89 334 9 - - -
10 91 13.23 33.58 10 33 4.80 814 10 2 0.31 0.31
11 147 21.37  54.95 11 95 13.81  21.95 11 25 3.8 4.14
12 182 26.45 B1.40 12 192 27.91 49.86 12 164 25.11  29.25
13 97 14.10 95.50 13 172 25.00 74.86 13 290 44.41 73.66
14 26 3.78 99.28 14 88 12.79  87.65 14 137 20.98 94.64
15 4 0.58 99.86 15 59 8.57  96.22 15 26 3.98 98.62
16 0 0.00 99.86 16 22 3.20 99.42 16 7 1.07  99.69
17 1 0.14 100.00 17 4 0.58 100.00 17 2 0.31 100.00
Individual
percent
E: PHV age(M: 11.03 yrs.) m
a0 | B PV age(M: 12.69 yrs.) :
Menarcheal age(M: 13.59 yrs.)
30 |
20
10 |-

10 11

12 13 14

Age, years
Fig.2. Distributions in percent of PHV ages, PWV ages, and menarcheal ages for girls (N=

688).
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Table 3. Multiple correlation coefficients between maturational characteristics and standing

height
Boy Girl
Age PHV PWV R R**100 PHV PWV MEN. R R**100
6 .128* .279** . 301** 9.0 .103 J191%* . 200%*% . 243** 759
7 . 227 . 298** . 334 11.2 . 194%¢ . 217%* . 222%* . 300** 9.0
8 . 268** . 257 . 330%* 10.9 . 249 . 220** . 268** . 353*%* 12. 4
9 . 203+ .310** . 379%* 14.3 . 254** . 268** .307** . 394%* 15.5
10 . 315** . 205** . 383** 14.7 L279%F L 304* 395 L 471%* 22.2
11 . 354%* 374 . 457%* 20.9 L315%*% L 402** 456 . 561%* 31.5
12 . 425** . 452%* . 550*¢ 30.2 .295%% . 381** . 495** .570** 32.5
13 L411%* . 505** . 580** 33.6 .202**  .309** . 401** . 452%* 20. 4
14 . 403** . 508** . 578+ 33.4 . 096 . 159** . 250** . 264%* 7.0
15 . 330%* . 414%* . 472** 22.3 .032 . 056 . 128** . 128** 1.6
16 231 .295** L334 11.2 .0n .011 075 LO77%* 0.6
17 . 144%* . 168** . 197%* 3.9 .013 .017 . 026 . 041 0.2
Note : * significant at (.05 level

* % significatn at 0.01 level
R Multiple correlation
MEN. Menarch

of Al A gl Aoz fmdc

2) WD BERE

MBS MEBH e ML Table 4.of o
B A3 ol 44zPEz vd A A
PHV £%£4 r=0.155~0.395, PWV 4 r=0. 169
~0.534, =il ¢ PHV 44 r=0.0580.293,
PWv &4 r=0.043~0. 489, ¥ ES r=0. 166~
0.501%) @MBel EMFRE YeiZm ok B
A ASE 2ESAA HED HME ez 9
o ARl AS PWEEL S LREMET &
Y HME Jehd ot delx 2he) R
BiEe 16438 ARG Mol ok HEol vl
o BEC 1~2d YA HEY 4BE velF:
Ae BWERTC FABELG 1~2F £ BE
e A% —EsHn Yok

WA EMERET PEES. PWY £
&, PHV #£4 Moz SARES F& HEoz
MMl BERBEA LT BERE M

~136-

B 54 Jelde Aol fHcld =% REE
Az »d BEEI BF 11~154 &+ 10~14
A alolof ebxZlof wls] WAIEA =L BREMS
Bologd Aezyz Yugsas A2y
BEMA AW g Zx Ydz Asdc

HEAAMEEC] 2% d4zAs NS U8 MY
AEE 2d P chlol AHAYel A I
2 HEYE ¥oiFn glon 1 e ERQ
+ r=0.225~0.594 o4z}l 7% r=0.169~0.614
2 &R Fal 5 1%~35 5%, A= 2.9%~37.7
%ol olzx ok 30% o]4g vehie BE
gab 134~ 1441, o= 1141 ~134] Ajolz PEEERE
HY FEMRERol peaks Jelhi: 478} Ao
—E3z ot

3 RMESD BERES Sa8) Ml
D2eldE 44x7 2743 BAkiE 223
Mt e MEAD sl RMEEBRES



KR BB 2 WME

Table 4. Multiple correlation coefficients between maturational characteristics and body weight

Boy Girl
Age PHV PWV R R™100 PHV PWV MEN. R R**100
6 . 155** . 199** . 225%* 5.1 . 198** . 215%* 171 . 280** 7.9
7 .200%* . 185%*% . 241** 5.8 .202%* . 204**  .226%* . 320** 9.0
8 . 252** . 237+ . 307** 9.4 . 180** . 273 . 205%* . 319** 10.2
9 . 280** .316** . 375%* 14.0 . 1g5** . 315** . 288** . 384** 14.8
10 . 273 .330** . 381** 14.5 .223*8 . 397** . 355%* . 475 22.5
11 . 199** . 373 . 426** 18.1 . 293** 471 . 439** . 580** 33.6
12 .373** . 454** . 523** 27.3 . 258** . 489** . 501** .614** 37.7
13 . 395** . 534*¢ . 594** 35.3 .234** . 425%* . 467** . 555%* 30.8
14 .390**  .523** 583+ 33.9 JI72%F 0 332%* 417 467%* 21.8
15 . 349** . 449** . 407** 25.7 .125 .176** . 322+ . 334 11.1
16 .275%* . 324** . 378** 14.3 . 090 . 090 .210** .216** 4.7
17 . 243** .169** . 265** 7.0 .058 0.43 . 166** . 169** 2.9

Note :  *x significant at 0.05 level
* % significatn at 0.01 level
R Multiple correlation
MEN. Menarche

Table 5. Canonical correlation coefficients between maturational characteristics and physique

Boy Girl
Age RC CHP* D.F SIG. RC CHP? D.F SIG.
6 277 31.94 8 *x % . 294 38.91 12 * *x
7 .29 32.03 8 * % .34 43.83 12 % %
8 . 331 45.97 8 * % . 367 58.63 12 * X
9 371 58.31 8 *% 425 77.91 12 * *
10 . 448 87.54 8 * % .516 122. 14 12 x X
1 .531 121.21 8 * % .614 173.66 12 %%
12 .532 123.11 8 * % . 645 197.20 12 * %
13 .481 95.52 8 X % . 609 164.71 12 % X
14 . 356 49.21 8 * % . 485 97.02 12 * X
15 .280 28.89 8 * % .39 62. 41 12 x %
16 . 198 14.01 8 .292 32.04 12
17 .11 5.12 8 194 15.08 12
Note : RC : Canonical correlation coefficient

% Significant at 0.05 level
* % Significant at 0.01 level
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Fig. 4. Change of canonical correlation coefficients between the maturational characteristics and

physique.



R4 HERT e

1 =

* PIRE BEM U s HER
Ho ey BREE Z2x Yea @ty A
M2 4 PHV F£4, PWV £43) pHEsE
& BEsldn HERFoz: HERFI A
ERFH 2 FEsidd. BERF M RH: 5
F 6179, T 683% ¥A 1,305%) Ay 6412
B 17A 7] 123 A& o2 fIEY R®Ee R
HE FIHE3Yd. PHV #4313 PWV £4¢ %
Ritold BREE dde PHEESL EExk
of g 4AE AE oA Aol HHE
€ F2 HMSHEA A8 A =igion ool
BRe 943 Ao

1. RPESHESS] ofe AR AQaE vy
ou F2 BHEM AFHY HHEL Lo

oalal ZA$ PHVE 10438 13472 75, 15%,
PWVE 11458 14472 79.51% &L 124
F¥ 1441742 90.5%F hebich

2. BRPBRHESY FihEe S A#$ PHV
Jd&jo] 13.284, PWV £E40] 143041925 of
2e PHV d#o| 11034, PWV fE4e] 12.69
Al THBES Ol 13.50418 A4 =AY HF Aol
Zzb 1 d AEe] 3E deidg,

3 MRS PHV 43 PWV £45¢
TF7t BRac §9 2EA s RPRSss ERS
weich

4. BRABERGD E45 HEREAY Ee ¢
WES, PWY 4, PHV 4 ez ¥4 yul
v MERME ol HRERP L EERT o o
Y dol ULE el

5. BREERMEYZ RHEMEE 2o RBMEHSE
257 BEL 409 g nvoluist BEM
of #cel PHAHLE Jehdm FEMol Hoisw

% @ A$ PHVE 12436 154741 76.5 4 Baide 344 st EEMecs Qe
% PWVE 134125 1647 80.88% olgl.ood, = § vk
Hediger, M.L. and R.A. Stein, 1987. Age at Publishers. pp. 212~224.

menarche based on recall information, Annuals
of Human Biolgy, Vol.14, p.34.

FHEETFS 20, 1972, ERMROBERTICHT
3 AWBOMEELDHAORM MELFHE =
17&. #1%%. p. 32

FEHBEFSY 44, 1976. HFIZHIIIHEMLE

ERHLORME MWHFRHAE $B20E  B580
pp. 275~283.
Lindgren, G. 1978. Growth of school children

with early, average and late ages of peak
height volocity, Annuals of Human Biology, Vol. 5
(3), pp.253~287.
Malina, R.M. 1980.
maturity, and development. In a textbook of
motor development 2nd ed., edited by
Corbin, C.B. Wm. C. Brown Co.

Adolescent growth,

-139-

1953.
of physiological maturcity : Derivation and

Child  Development, 24 (3).

Nicolson, A.B. and C. Hanley, Indices
interrelationships.
pp.3~38.

Shuttleworth, F.K. 1934.
development in terms of increments.
Development, 3: pp.89~91.

Shutlleworth, F.K. 1937.
and the physical growth of girls age six to

Standards of
Child

Sexual maturation

nineteen. Monogr. Soc. Res. Child Development. 2
(5). p.253.
Simmos, K. and W. W. Greulich, 1943

Menacheal age and the height, weight and
skeletal age of girls age 7 to 17 years, J
Pediat. 22. pp.518~548.

MBS 3\, 1968 BHUVIMBEN -



R

L)

T

T AR #IH FFoSERRETLUME
BEEEICOVT, PRE@URE, 2602).
pp. 57~63.

HEESLS 3. 1969. REHIMBEN/ 05—
12RRT AT B2 UTFOHERETER, W=
BRELE T LUOOHESII>VT, ARERH
9. 26(6). pp.280~285.

HE83.. A&HEF. 1971, BEHIMEBF O
y—-VIZF AR H3E FRREETORLE

ERERTOERIISVWT. RERAE. 29
(6), pp.259~263.
Tanner, J.M. 1962, Growth at adolescece

-140-

Blackwell Scientific Publications.

J M. 1966. Standards from
birth to maturity for height, height
velocity and weight velocity : British
children, 1965. Achieves of Disease in Childhood.
41. pp.454~471, 613~635.

Tanner, J.M. and R.H. Marshall
Clinical longitudinal
weight, height velocity, weight velocity, and
stages of puberty. Adhieves of Disease in Childhood.
5l pp. 170~179.

Tanner, et al

weight,

1976.
standards for height,



	Summary
	서론
	연구방법
	1. 표본
	2. 성숙조건
	3 분석방법

	결과 및 고찰
	1. 성숙조건의 분포
	2. 성숙조건과 형태발육

	적요
	<참고문헌>



