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Estimating the “Modern-day” child’s physique

Shuichi KOMIYA™

Abstract
A child’s physique today is on average larger than that of the children in days of old. It has

been reported that the percentage of both obese and lean children has recently increased, compared

to that of before. What does this imply?

This review aims to discuss the necessity and purpose of estimating the children’s physique

and the implication for a modern child’s physique by comparing it with that of the children in

days of old.
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GDOTFEBDOKKIE, FHETHLMNEDTIE, &
DFEBDEBEIOREELL TS, £k, FOTFIX
HEOTFEDITHART, EMEMEDHEATHDN, *
HHEAEBDEA TS EEDN TN, TR,
EDXIRIEZFRLTNEDTHAIMN?

Z ORI, kT, TEH ORI E T S B
CHMZRLETWS, XRIZ, EOTORKEESDTD
g2 i LT, B L2450 T OREOBRIE, &£
DEIBZEEBRL TVDEONEHLET NS,

T. FELORBEFTMT S ERLEN

b MZZENENFRNIIEETENH 5. FENH 2
e, TS OREIFEHN - HESNT, fxDHB
DEOIFHT I NS, FERMRFFEORENZD DN
TSR DB R 2RI KRE (constitution) Td
0, THEDEDREN DOREMSREH 2R ONMEK)

(physical performance) TdH 5. KHITIE, Jh<E
1% - S - BfER EITEN D RIS OBEIR IR
S EFPITHT B INREDEHEOEENZD,
AR TIREARDOKRE IO/ EDOFENR® D %K
BELTHRLETWS,

&#% (physique) 1%, B, WK, K TEMKZEZE
fRIEE L GRoErIRETH D, BERMICIE, &
E, K&, fWEE Vo2 —D DD AKGHIEZ D
DTH5. KNZ, BEROREEDHIREES), S
3L DRESCA N AZHA BN EEZERL T
WBN, EKZEGH L TWDARTIE, A7 0FHmIIR
HLTWS,

FELOREZFMT 255, TOMRIEME % D/
BTH-720, ERTH-EDTSH. FEHLDOERED
PRV, NRAE A DRI BT D FRBE
BT 2 EEE A 580, FEICEETHS. &
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BTN T 1 A ZDOKNETZFHET 52, FED
BEDEEERES BB E R T 5 ME 2 5T % O
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ThHiUuE, »5EEERES T 5 S RMRITHEEERN R A
{KEHHI% (dynamic anthropometry) & U CEET
HAD.

DED, WE (ZZTIE, REOKK) ZiHMdT 5
BARRYRAENEE, 1) FHEREOE ; 2) FEIRE
DFHE ; 3) B REEEE & DBARIEN - 4) PN & DBAfR
iz ETHD. FEDDERIKEZFMT 5 HEE,
NS5 4ADOFMEMICEL > THAR S, SHEOHBIEMEIC
K DM DFEIZIE, AREHHIE (anthropometry)
MW, B, FE, KN E & ORE Z MY
5D THITFMEHMAL (body composition) AYiE N
LTHWSRS.

2. FHETHZEDFESDFDEIE

UL LA I

e hr A idi

# 3 F2 o B ET T

BYY T~ T80 50

T, TEBD I EZKALEANEREDFETH

5., B, FEBDORIIAKZIDOLIBHDOTHD, K
ANEFEBEZDIDBDIEEATWE, LA,
(BOTEHIZ, EDHEITERN] &, HDOKA
BEDTEBEADLEITEOE. Z0 [5DTED
i, EDHZITIRABV] EWS RO LESHIRIE, &
DT EBLETH S,

Table 1. Stature and body mass of “Modern-day”

childrn
Boys Girls
Age Stature,cm Body mass, kg Stature,cm Body mass, kg
5 110.8 19.2 110.0 18.8
6 116.7 21.7 115.8 21.2
7 122.5 24.4 121.6 23.8
8 128.2 27.8 127.4 26.9
9 133.7 31.3 133.5 30.5
10 139.0 34.9 140.2 34.7
11 145.2 39.4 147.1 40.0
12 152.6 45.1 152.1 44.8
13 160.0 50.3 155.1 48.1
14 165.4 55.4 156.7 50.9
15 168.6 60.4 157.2 52.3
16 170.0 62.2 157.7 534
17 170.7 63.5 157.8 53.4

F 113, 20034ED 4 A5 6 HE TIZEEI N/
R AR ORI TR I K 5 B & SARE OS] -
EWMBIOFEEETHS.” BTIROHE, BT S,
15, 16, 17s% & L F165 DAL, HEHEIHE SN
I 72 19004E Lk Kl O # R L7z, 2DX
IIEWMMNNHIND E, HANDTFLESOHIKITE

FEERELBOTNEEDITEDNSD, ZN5D
T E ERTEEDOEEEE DRI T ENTH D (i
ZWE, 9B TOHEEXIF0.lcm, 8 %A T OIKE %
1%0.1kg).

RIZ, < OWMEENBECHTL TWbHZ ETEH
50, KBOREMTHL2HEELAEKEEZHNT, 50
T EDDEKEDOREUL EREF DRI, KUTRILD
M2 A THD. AT, 19004 LIk E 2 s D
Bz R L7z 9RATOHEE 8RB TOREICAR Y
K& TTH.

M1, 9RBFOHE (EM) & 8B TORE
(FR) 1I2HB1F 2 1k, DEDI19004E (BIIE334E) /7
520034 (FERE154E) £ TOVHEY O#fEzERL
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BRI KRBEUL L 72D TR W SI3HMETH 5.V H
12, kg Dcatch—upBRIC L 2 KBULIZEEE TH 2
N, FETIEZOIGHERM, MRETIIZ I 7~ 8 FRHI<
51, REULIZIEEELL Tnwa, ZOXSICHE, (K
HEHIZ, 1 EVD Enspan TELEOHER 2/
BHNCHIETT 5 &, SEEZZ0.lcm&E0.1kgE WD
SEEE O L > TilEmEEZRLIZHDD, 4
% b 5 & e A OB 72 REUEAT D S135 2 5
EaWANAY
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Fig. 1. Secular trend for growth curve of stature (9yr)
and body mass(8yr) in Japanese boys from 1900 to 2003.
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Fig. 2. Peak height velocity (PHV) and peak weight
velocity (PWV) for boys in 1913 and 2003.

INsDIENS, FOFOERKE, EOFITHN
TIEHITREULL THBD, BHIERFEE DpeakN DT
FOFEETHHL TWS Z ENbN 5.

KIZ, GOTORADRIM (R AL 1TBET %
ETHDN, IN2HRKOEEETHLMITEH I E
BRETHS, K313, X—8cHE, Y- #lichE
DORFE % & o 7=/t E (allometry) TH D,
DX HIT, dimension®E/n D HE (—RKkiT) EHKE
(ZXkot) 270y b9 5 &, FEEI 2 HTEDpattern
L, &DEEICAB 5 (critical point) 23328 5
N%. ZODcritical pointlik, BILDOXT > F 1 27
PEBEOBE QR EBIET 5 Z ENBHTH S MNITE
NTHY, e hOPHEBEET L I ENHFESINT
W3, ZOMTIE, 20034 O critical point i3

1.90

@® 1913BOYS y1=2.352x1-3.535 rn=0.997
® y2=3.258x2 - 5474 r2=0.995

=
@
S

O 2003 BOYS y1=2.500x1-3.835 ri=1.000
le) y2=2.822x2-4.506 r2=0.997

- — -

n (=) 2

= < =
I 1 1

BODY MASS, log kg
s
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1913 BOYS 138.0cm: 31.5kg
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202 2.04 2.06 208 210 212 214 216 2.18 220 2.22 2.24
STATURE, log cm

Fig. 3. Relative growth in body mass/stature for
boys in 1913 and 2003.
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D FE D 19134 £ 20034EF N F N Dcritical point 2 &
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L7=Z &3, SOTOMANEHE L2 L2EDT
TWn5,

3. REm/MNBREES/NEDEN

B, HWREFREHEDL, TEDZMOEL ALRE
DENDHEE E /2> TNWB T EMS, IPEKRTEE
LWEEHIEZIEET S RGN HE ORI NI
TH2EDEREITY, ERFAAIE 2 OflE D% E
BRELE.Y ZOBHIZ, BEREZROEEED
26T, MEEEmE RO ->725 1 Ty F TEE
I IEIC /R 5 E O F 7 ENT EH DRITIAN S
TWBZEZEMLTWS, LL, ZoZ&id, 1
W E A 2RI ] 5 2 DFEEE D R HIN I E AN R 5
FoTWBHDN, ZNEBEWRN - EILHOEE D
FEBMNHIN > THATELDOMNIFERL THRN,

Z T, MmE R EEORMNTEEMEN S £ T,
H A N /NE D2 RAERE O H AN EN TV S DNIcD
WTHRET L THAZ. K413, 19004Em 520034E £ TD
1034EIC BT 2 BT 8 O & & & EEEREZ H
WTHEHLUZBMIZ 70y hLZHOTHS. 19004
DBMI=15.671520034E DBMI=16.9% T, BMIidf§
MBI ER L Twa, BMUI/NEDOEHEZRT
YR CIE R WS, 20034 1Tl E S DR E %R
L7z 8 %A 7O BMI=16.91F, #L TIEWmERT
Bl T3z,
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Fig. 4. Secular changes in body mass indcx (BMI) in
Japanese boys (8yr) from 1900 to 2003.
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(1970)” O HiEEBHEIZLT, K HT) LIKH BM)
ERWTHEICHEIEL HERITEL > TRtk &
(TBW) Z#tF L, Fomon, S.J. et al. (1982)' 23pd
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Fe U7 tER - Rl OBRIEN & (FFM) O/KFIER %
AWTFFMzHEE L7z, KIEH&E (FM) 13, KREM)
5ZDOFFMZ5[K ZEICE > TFHELZ. HMEICH
FLTBWHEE X OKEIE, DITFO#D THS.
B

HT=<137.22cm DA

TBW =0.342 (BM) +0.094 (HT) —5.572

FEHIBEGRE r =0971 FEHEFRZE SE=0.96kg

HT >137.22cm D4

TBW =0.423 (BM) +0.122 (HT) —12.556

HAHBIfREL r =0.982 FEHEFRZESE=0.32kg

7

HT<1132cm®DE;

TBW =0.368 (BM) +0.070 (HT) —3.903

HEHIBHRE r =0.865 FEAEFRASE=0.73kg

HT >1132cm DB & ;

TBW =0.305 (BM) +0.120 (HT) —8.487

HAHBIRE r =0.973 FHEFRESE=131kg
Z 2T, HTEBMIZ19004E 520034 £ THOZENT
NOFEHEZRALT, 6, 8, 10, 12, 14%DFFM
(EX) &FM (FH) o Ziat L7z (5). FFM
EFMIRIZ, BROFEENHSNITREL, FHT10HK
DR & 0 H10RLUZDERICB I 2B ENEE TH 5.
Lind, ZOMBEME, ZTOFFMZBR\WTHLIcH
WMUMEAEITH D, [>T, FHETHBRED T,
FFMBHFMBHNT > ZEB<FEHELTHD, 20034F D/
VRS 6] 2 7R 9 &k D 7a FM O 2 7 B4 088 B 1
MZRT KD BRFFMORE DR EZRL TH5
EREARBN,
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Fig.5. Secular trende for growth curve of fat-free
mass(FFM) and fat-mass(FM) in Japanese children
from 1900 to 2000.
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¥T, KELOBBRN 1 AOEMRERTEYE, FFM
WAREENNCREMEL THEIML TW5s (). /- T,
20034EIC B 5105k DR E EFFM/FMOBIfRIX, 1K
H3L0kgDIFETUNT > RLT, MRETIDHIX
FREZHEITNS, Z0ZENnS, FHETHDRED
TiE, 50BOT D10 5 145% £ TOREHINA,
FMOEEINZZTEFEL TWd EidsnEnmn, D
0, VEEWNRSOTH, B2 THEE ML T
MEGEE L TS &l AR,
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Fig. 6. The relationships between body mass and
fat-mass(FM), fat-free mass (FFM), and FFM/FM
in 1913 and 2003.

T1d, WBEFAROEIGHREZ/RL 219134 Lk
e DY Z R L 722003F 22D 8 BT O T
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HIZHO 2K REOEIG TH2MEIEN%E (%Fat)
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DEFOITNT3I% TH D, ZDOI0FER THEDIE
ETH 2 %FatOSEED, 30T E BT D Iz 32
L EEEZ SN,

O FATMASS O CELL SOLIDS B TOTAL B'S/)DY WATER E MINERAL MASS

30,075 100.0
90.0711  206% 23.7%
2501 6.6kg 80.01
] 700{| 140% 133%
200 3.7kg
4.3kg ; 60.0
50.0
400

30.0

20.0

10.0

.0~ 0.0
BOYS Aged 8 yr BOYS Aged 8 yr BOYS Aged 8 yr BOYS Aged 8 yr
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Fig. 7. Comparison of body composition variables by
old- and modern-day boys.

GOTFEHEDOTETE, A7 1P XITKERME
MHDH7=Y, FFMEFME WD G L E R T 1 A1
ZTHE L Tl TH. FFMEFMZRT 1 5o
A CHfIT % 5i15%, FFMEFMORTH HIKEE &
ETHEL, RICZOHEH L 2hELZFFMEFMOD 2
RV EITHZETHS. " BMI (kg/m”) 13 HE
(HT) THEH L7=AE BM) 0K EL THLEN
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BMI=BM/HT*=FFM/HT*+FM/HT®*.
FFM (kg) /HT*(m*) bR #4655 (Fat-free
mass index; FFMI), FM(kg) /HT*(m*) 355 &
6% (Fat mass index; FMI) &g N TWS, W

81, 19134F £ 200345 T OFFMI & FMIZ thik
LEbDTHD. GEEVWIHRT 11 XTHEIL
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Fig. 8. Comparison of fat-free mass index(FFMI)
and fat-mass index(FMD)by old- and-modern-day
children.
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Fig. 9. Mean-differenceplots for the distribution of
BMI from 1984-2004 and 1994-2004, for boys aged 8yr.

H10i%, EDOFE5DFOHECAHE, #IIBMI
SARTENT R & W o T R HIEMEAER DT D2 &0 D
RifEC, ZO0MiZET 2L —FLTHELZDBDT
H5. FOTOFEME (PR 1, HSNITKREL



6 NE FH
BOTWEDTHEMNE, HEOTOHRREIVENY  SEXW
TRLTWBZ LIRS, BOTORMING — 3L 1) SCERRLFE (2003) @ “ER R STl 2 i o 35
FDOIEMONWNS LK EEE A THOZDITH L R, 12,
T, 5OFDHINY — N3 EADT ZEHE - g 2) SCEHREEA AR —Y - HAOERR (2003) k) -
JEWHAAINY — B L TWH b0 EEbNns. D HEERE AWM, R4, pp. 2562-258.
F0, ZOXRDBHAA/INY —2~NOEIE, FEEERN 3) /INEF— (1988) : HANDMEKE, AR5, (K.
MRS E R E B E A 2R L TS O TR, HiZA NINIREETE, 2, 1-12.
SN I EADHICIEW A TERI 2R 4) Smith RM. and Rubenstein B.B (1940):
TOTIEAENnA5H), UL, I_RLUTEMEETICT Adolescence of macaques. Endocrinol.,
i b U7z i 2B b L7z TldZawny, EEENE XD 26, 667-679.
RELRD, HRMENENT T LD, EBE57 5) Brown, J.B. and Strong, J.A (1965): Effect
ENS EHEBEHEIOFED XD EEERDOFED DA of nutritional status and thyroid function
MEN DX DI S 7ZDEERDNS. on the metabolism of oestradiol. J. Endocr
inol. 32, 107-115.
OLD-DAY C‘““LDRMAT%%‘—@ 6) Frisch, R.E. and Revelle, R (1971): The
: MODREN-DAY CHILDREN height and weight of girls and boys at the
OBESE CHILDREN time of initiation of the adolescent growth
LEAN CHILDREX /7 spurt in height and weight and the
M;ZDIAN relationship to menarche. Human Biol., 43,
Fig. 10. Simulation of physique distribution in 140-159.
old- and modern-day children.
7) Komiya, S. and Kikkawa, K (1978):
Height, weight, estimated body composition
F&H and a critical weight hypothesis at adolescent
events and menarche. Jap. J. Phys. Educ.,
E MR EENBEENHD, KEOXS72bD 23, 153-164.
HIERIC Ko TYURZE R (variation) 2B 5. {E> T, 8) HRHBHFZEREH
R variation 238 S 0T, (RKHZ BT B variation 9) Mellits, E.D. and Cheek, D.B (1970): The
OREBEBZREHSMZIL, FTHZOREEGE EES assessment of body water and fatness from
DOEEEZBSNCT D012, FMIGIEEES N5 0% in infancy to adulthood. Monographs of
HEIND B, the society for research in child development,
GDOTFOEREHAHDE DT, DPTFALENSIBIEICSH 35, 12-26.
BHod, 7FHOLWIHICEELIZDOTHDMNE, 10) Fomon, S.J., Haschke, F. Ziegler, EE.
X 5 iZvariation®b KE <720, KK ZEFMT 255 and Nelson, S.E (1982) : Body composition
12, SEIME TR T E 72 W E QRN O EEMEATT of reference children from birth to age 10
ETCND, WKANIEZEHL, HRANZEESNE years. Am, J. Clin. Nutr.,, 35, 1169-1175.
WS ESEHMB ARG R E DT WSA, ZhE  11) Aan Itallie, T.B, Young, M-U, Heymsfield,
TSRS E DT EBNEATELBATIE, &K SB., Funk, R.C. and Boileau, R.A (1990):
¥ DT [ 2 A L 72535 1T A 2 N ERF TR T Height-normalized indices of the boy’s
WBHERAZLD. BlA, KIEOFHETH->TH, @D fat-free mass and fat mass: potentially use
AIREME 2 51 & I REIEN T SIFEEIC/E > T ful indicators of nutritional status, Am, J,
5H5DEEZD. Clin, Nutr., 52, 953-959.
12) Flegal, K.M. and Troiano, R.P (2000):

Changes in the distribution of body mass
index of adults and children in the US
population. Int. J. Obes., 24, 807-818.



