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A Study on the Equation Formulae for Estimation of Stature from the
Measurements of Sitting Height and Extremities in the Korean Fetus
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Table 1. Stature (mm. )

Age in ,Sex | n} M=+m(M)

weeks og+m(o) V+m(V)
M [50(154.72+1.10 7.76+0.7¢| 5.02+0.50
16 | p lsol157.60+1.28) 9.06+0.91] 5.7540.58
M [50[180.36+1.02 7.2240.72 3.¢3+40.39
17| P |500178.4841.20] 8.48+0.85 4.75-+0.48
M [501200.4840.96| 6.76+0.6¢| 3.3740.34
13 1 F 1500199.7240.98 6.52:-0.69] 3.46+0.35
M [501216. 44--0.93 6.54+0.65 3.0240.30
191 r lsoi219.2840.96 6.76+0.68 3.08+0.31
M [50[232. 80091 6.46-0.65 2.77+0.28
20 | F |-0235.68+0.94 6.66:0.67] 2.83+0.28
: M [50/250.7241.09] 7.70+0.77 3.0740 31
21 | p 5254 56-0.87) 6.14:+0.61 2.41+0.24
M [50{267.52-0.86] 6.04--0.60| 2.25:-0.23
22 | F |50264.8841.20| 8.50+0.85 3.2140.32
M [50/284.761.06] 7.48+0.75 2.63+0.26
2 | F |soi288.24+1.23| 8.70+0.87 3.0240.30
M [501301.76+1. 15| 8. 14+0.81 2.70+40.27
24 | P [50/303.7641.02 7.2040.72 2.37+0.24
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BEe T lsex [n] MmO | otm@) [ VimD  GEL [Sex nf MAmQD | otm(o) | VEm(V)
| M [50(315. 48:+1.06| 7.49:0.75 2.37:0.24 | M [50/159. 282-0. 45 3.18-0.32 2.00:-0.20
25 . | F |501316.68+1.04] 7.32+0.73 2.3110.23 20" | p |50/159. 16+-0.42 2.99+0.30] 1.880.19

M |501329. 48+1. 10| 7.80:0.78) 2.37+0.24 y | M [R0171. 382053 3.74+0.37] 2.18+0.22
26 | g l50(332.08+1.19] 8.40+0.84/ 2.53+0.25 1| P l50/172. 1040.53 3.74+0.37| 2.170.22
M |50345. 84-+1. 41| 9.98+1.00] 2.89:+0.29 M |50/179. 500. 49| 3.43-+0.34 1.92+0.19
21 | b l50347.6440.97 6.88+0.69 1.9840.20. 22 | F |50[179.44--0.41 2.89:+0.29 1.61+0.16
M l50l356. 12+1. 19]  8.40-0.84] 2.3630.24 M |50{192. 18-0. 48, 3.40-0.34| 1.77+0.18
28 | F |50i360.36+1.24] 8.78-0.88 2.44+0.24 23 | F [50/193.000.53 3.77-0.38 1.953-0.20
M l5ol371. 00093 6.540.65 1.76+0.18 M |501203. 58--0. 48] 3.38-0.34/ 1.6620.17 J
29 | p lsolaza.7241.05| 7.40+0.74 1.9740.20 2% | P [50203.18:+0.48) 3.37+0.34) 1.6630.17
M |50l383. 76+1. 23] 8.70-0.87 2.27+0.23 | M [50[213.86:0. 44 3.1010.31) 1.4520.15
30 | F |s0i382.66+1.25 8.86--0.89) 2.3140.23 25 | F |50[213.0640. 43 3.047-0.30] 1.430.14
M |501395. 48-+1. 20 8.487-0.85 2.147-0.21 M |50/223. 5240.37] 2.58-0.26] 1.15:0.12
31 | g l50i397.48:-1.30] 9.19:-0.92 2.31+0.23 26 | F |s0203.780.3¢| 2.70+0.27] 1.2140.12
M |50l412. 844+0.98) 6.94--0.69) 1.68:+0.17 M |501236.744-0.54| 2.80+-0.38 1.61+0.16
32 | p l50414.0041.16| 8.16:-0.82 1.9740.20 27 | F l50/233.744-0. 44| 3.1240.31| 1.3340.13
M |s0l421. 72+1. 61 11.36+1.14) 2.6940.27 M 50:243.4810.37 2.60+0.26] 1.0740.11
33 | g 50l426.08-£1.28 9.0440.€0 2.12-0.21 28 | p |50243.46--0.38 2.66+0.27] 1.09::0.11
M |50l432. 16+1.21] 8.54--0.85 1.98:+0.20 M |50l251. 084-0.37| 2.58+0.26/ 1.03+0.10
3¢ | F |50l434.36+1. 45 10.26+1.03 2.360.24 29 | r |50i250. 6040.35| 2.50+0.25 1.000.10
M lolass. 20+1.17| 8.28-+0.83 1.810.18 M (50259, 84£0.37| 2.65:20.27 1.02:0.10
35 | |501449. 4411, 41| 9.981.00] 2.22:0.22 30 | g |50:259. 64£0.35| 2.7640.28) 1.060.11
M l5ol4s8. 281 51| 10.70+1.07| 2.33+0.23 M |50266. 86:-0.38] 2.69+0.27] 1.0140.10
36 | p |s0l462. 641 65| 11.641.16| 2.520.25 31 | F l50i268.1840.48 3.40--0.34] 1.2740.13
T

(Abbreviations: M, arithmetic mean; ¢, standard devi- M [50279.¢24-0.40| 2.8540.2¢f 1.02+0.10
ation; V, coefficient of variation; m, mean error. Same 32 F [50279.55-+0.37| 2.59+0.26| 0.83+0.09
as in all the following tables.) l

M |50288.86--0.47 3.33-0.33 1.15--0.12
33 | F |50/288.68--0. 40 2.8140.28 0.9770.10
- M |50298. 86--0. 40| 2.84-+0.28 0.95+0.10
. Table 2. Sitting height (mm.) 3¢ | F |50/208.26+0.36 2.55+-0.26| 0.85:0.09
Age i lSex |n| mim(M) | oxm(a) | Vim(V) M [50/306. 62:-0.34 2.38-0.24) 0.780.08
' 35
M |50[107. 74:0.55 3.85:0.39| 3.57:£0.36 F [50307.36:£0.39 2.78+0.28 0.0+0.09
16 | F |50j111.1620. 18] 4.820.4¢] 4.3240.43 M 50[316.460.37 2.61:-0.26 0.82:0.08
36
M [50125.34-0.57] 4.01:£0.40] 3.20%0.32 F [5o216.10:£0.41] 2.90:£0.29) 0.62:£0.09
17 |  [50[123.64+0.70] 4.97%0.50] 4.02:0.40
Table 3. Body weight (g.) 7
M |50(138.324-0.55 3.87+0.39 2.8040.28 . .
18 | F |soh37.7040.48 3.2140.37 2.3320.23 A FHa| Mtm(D | okm@ | VEmW)
M |z0{146. £0+0. 45| 3.14-0.31] 2.1470.21 Mol 84.7+2.02  14.2541.4316.€2+1.68
19 | F |50/149.04-0. 45| 3.15+0.32 2.1140.21 16 |plso| ©0.541.87 13.20+1.3214.59+1.46
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vese |G| MAmOD | otm@) [ vamn AL Manan | okma) | vamon
M[50| 131.0+2.55 18.03--1.81[13.78+1.38 M{50| 2159.04-24. 51 173.30--17. 33| 8.030. £0
17 |plso]  137.2-42.95  20.86--2. 09]15. 20+1. 52 36 | pis0| 2120.04-27. 87| 197.05--19. 71 9. 00-£0. 90
M[50| 173.4+2.31] 16.36--1. 64| 9.43--0.94 RS Martin® | Lebrbuch der Anthrosolce
18 Iplso| 179.423.32  23.4542.35113.07+1.31 EHEHME Martin' 9] Lehrbuch der Anthropologie
o 219543501 247502, 4811 2601, 13 of fk#tstd &, 4%, HMY 2 EBEE, EBEE, ¥
9.543.5 752, 48[11. 28-+1. o L
- - Bk, FE, 2THEE, KBE, TEE 2 EES Hn
19 1plso| 224.543.23 22 85+2.2010.18-1.02 oot B * <
% M50 278.244.68  33.15%3.3211.92+1.10 ol B FtHMEOIA KRS HHSHE HERS Bl
Fls0| 272.744.09 28.932.8900.6121.06 g pa wg w2 FEE LB, S
M[50| 347.635.80] 41.01--4.10[11.80+1.18  F&, 2FHE, ABE TFTEE 2 EE HEM9
21 1Fls0| 340.624.81 34.00+3.40 9.98+1.00  BEEME speleleh
M[50|  400.0-4-6.37] 45.04+4.5011. 26+1.13 & 4] B-RHEEA S ¥ REFARE
22 P50l 415.445.97 42.2144.2210.1641.02  M37] Bl MES] HEol B MBEKE kol
M[50| 501.0+8.03 56.78:5.6811.33-+1.13  Pearsonl whE Kol fkifstd HRMMAKE Hyel
23 |pjs0] 452.8+7.36 52.05+5.2110.56+1.06 R
Jill a
p MO 589.2:8.89 628562600, 6724107 S=—grruA+M—Mro b re
FJ50| 579.2:8.99  63.56-6.36/10. 97+1. 10 (1, S=HEFE, A=Ae M 3HaMH, Mgk
M[50| 671.8+8.99| 63.5416.35 9.46°0.95 i3, My=AES Bt o,=MS EMEE, g,—M.
% |P0| 666.4:7.82 55.30+5.53 8.3010.83 o MMMEE, et Aol G, ohea)
o5 [MPO| 740631161 81078 2111.081.11 o r=ER R )
Fl50| 774.6411.75  £3.058.3110.72+1. 07 B . )
#EE UEY “EEAHNEAAN HRES EHSE
MI50| 90001527 107.94210.79010.99+1.20  pxg wusalr] BAAE 94 Pearsond e sks
27 |rlo| ©26.4412.¢0] 91.18+9. 1212, 554126 zpmersich.
M|50( 1002. 8+12.64| 89.4038.94| 8.91+0.89 B o 01, Tiz—Tilys 01, Ti3—Tialz
28 S‘axl—rr crxl—rr
F|50| 1021. 818. 20| 128. 704-12. 87112, 60=+1. 26 2 ulzs 3 22
M,—M _Q'l_x LS Vi $ ¥ ¢ 3 N _ﬂLX T13=Tyol23
M[50] 1067. 8214. 49| 102. 48-10. 25| 9. 60+0. 96 T X a0 X 1—rarn
29
F|50| 1117.0+18.77| 132. 71+13.27(11. 88+1.19 ) )
(8, S=#EHyR, A=85EY B3l B=3%
2 M50] 1222. 4+20. 37| 144.001+14. 40(11. 78-+1.18 B b BE—3ifE, Mi=BRFH, M=55e Fiy,
FIB0| 1250 41:19.06) 134.76:H13 4810 781,08 1 i or sz g,ML 9] B, g Mae] B
M[50| 1355.0+23.40 165.45+16.5512.2141.22 5%, 0:=M, ¢ EMEE, ro=8E3 L% M
31 |F|s0] 1385.0:627. 49 194. 40510 44)14. 066140 gy ry— et A MES, ru—®E b
, [MI0| 1633.0421.53 152.25:15.23| 9.630.99  FH 3}l MGRLL)
5 _
F|50| 1524.0-24. 96| 176. 50+17. 65(11. 58--1. 16
H. F %2 BT R
M|50| 1607.0+20. 31| 143. 60+14. 36] 8. 94-+0. 89 '
33 | Fl50| 1724.0--20. 58 145. 50-14. 55| 8. 440, 84. L &K, $% 8 FTEHABAL FY
gl -] A ) i o
M[50| 1823.0-+26. 04| 184. 10318. 41]10. 10+1. 01 Bwel L‘E: oﬁé%:‘] "1:1 1 e ]jﬁﬂiﬁmﬂ
3 |rpo) 1822.0:023.25| 164.40:416.44) 9.02:00.00 7901 HE A& Mibbomnt WKLoz B o
— € Aol A"k Pearson o RINT HHMARF M) o] 5
35 M50 1971.0£25. 25 178. 55:17. 86| 9. 061-0. 91 TGE7} BB o Bl o] AE-L KHidte M4z
> F (50| 2120.0432. 65/ 230. 904-23. 09/10. 89+1. 09 EH Ko FoRsAch ZE FAEA o)A o T

Eol Ktz 16MESt 36MHEBY R 26MBRRY
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A GE #Ele e MR BB #HAIK] Table 5. Average of each measurement
3 = FHE Sl BB A B3 50614 HHE in female (mm.) ,
e el B WA s | n | MmO | otm@ | ViEm(V)
Table 4. Average of each measurement Stature 1050;323. 62+2. 80| 90. 60-+1. 98| 32.4010.71
in male (mm.) Diiing  11050220. 05:+1.90) 61. 42:+1.34| 27. 910,61
| n | MEmQD | odm(e) | VaEmOD Upper - [1050/133. 55::1. 18| 38. 13::0. 83| 28. 50 €2
Stature  [1050/321. 87%2.77| 89.87£1.96| 27.9210.61  ypper arm|1050| 52. 34--0. 43| 13. 91=0. 30| 26. 58-+0. 58
ﬁ;ﬁg{}f 10501220. 10-+1. €0| 61.40-+1.34| 27.2040.61  Forearm [1050| 44. 24 £0.37| 12.09:£0. 26/ 27. 330. €0
Hand - -
Upper ity [1050133.23:+1. 18| 35.16+0.83) 28.64£0.63  length 1050, 37. 86-:0. 38| 12. 45-0. 27| 32. 87+0. 72
Upper arm(1050| 52,0020, 43| 13.97:+0. 31| 26.86:0.59 gggg;nity 1050(130. 30=-1. 22/ 39. 40-0. 86| 30. 24:£0. 66
fé‘;‘fgﬂh 1050, 37.2740.38| 12.28+0.27| 32.94+0.72  Leg 1050| 56. 0540. 53| 17. 10=-0. 37 30. 503-0. 67
Lower Foot length{1050| 46. 56+0. 49| 15. 91+0. 35 34.17+0.75
extromity [1050/128.931.22| 39.43:+0.86) 30.59+0. 67
Thigh  [1050| 60.01:0.55 17.70+0.39| 20.504+0.64  K3oP] Bl R, 4 X BT NS HLH
Leg 1050 55.49-0.53) 17.07-£0.37| 30.77+0.67  FEBGREE wA Hidle] MK, MTH, WK, 3
Foot lengthl1050| 45.78-0.49| 15.60--0.35) 34.7240.76  #9&o] LTHAI=Z FRah <% HMAKE A
_ ' &7k 0.67 o4 0.99 Aelol gl HHEe] iABME 51
2. MR & 95 A+

the FEFEARS FHdled LES DEFEEE

3. M—IHH #@&oMe HRENLR

Table 6. Intercorrelations among stature, sitting height and measurements of upper extremity in male

Stature Sitting height | Upper extremity Upper arm Fore.rm Hand length
Stature 0. 99633-+0. 0002| 0. 99003--0. 0006| 0. 98298--0.0010] 0. 98126--0. 0012| 0. 98634-H0. 0009
g;t;gigg "1 0.996332-0. 0002 0. 98678--0. 0008 0. 96504-+0. 0021| 0. 99197-+0. 0005| 0. 983103-0. 0010
E&I;gfnity 0. 95003--0. 0006| 0. 98678-0. 0008 0. 9¢391-0. 0004] 0. 99146-+0. 0006, 0. 97384+0. 0016
Upper | 0. 98298:+0. 0010] 0. 96504:£0. 0021 0. 99391-+0. 0004 0. 67626+0. 0013) 0. 98053-£0. 0012
Forearm | 0. 98126-0. 0012] 0.99197-0.0005| 0. 99146-0. 0006] 0. 975263-0. 0013 0. 97487+0. 0015
{iﬁ‘;‘ih 0. 98634-+0. 0009| 0. 98310--0. 0010| 0. 97384+0. 0016] 0. 98053+0. 0012| 0. 57487-+0. 0015 :

Table 7. Intercorrelations among stature, sitting height

ard measurements of upper extremity in female

Stature Sitting height | Upper éxtremity Upper arm Forearm Hand length
Stature 0. 95600+0. 0002 0. 99153--0. 0005| 0. 57907--0. 0013| 0. $80614-0. 0012/ 0. 98607-0. 0009
}S]ititg‘gtg 0. 99600--0. 0002 0. 98829-0. 0007 0. 974S0-+0. 0015/ 0. 97983-0. 0012 0. 98299-+-0. 0010
E,g‘;gfnity 0. 99153--0. 0005 0. 98829-0. 0007 0. 99159--0. 0005| 0. 95217-4-0. 0005| 0. 93022--0. 0006
Upber | . 97907£0. 0013) 0. 97490:+0. 0015/ 0. 99159:£0. 0005 0. 97048:+0. 0018 0.97337-0. 0016
Forearm | 0.980614-0. 0012 0.97983-0. 0012 0. 59217-0. 0005| 0. 97048-+0. 0018 0. 97221-0. 0017
ﬁ‘;‘,‘g{h 0. 98607+0. 0009| 0. 98299--0.0010| 0. 990220. 0006] 0. 973371-0. 0016| 0. 97221--0. 0017
64 — 4 —
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Table 8. Intercorrelations among stature, sitting height and measurements of lower extremity in male

Stature Sitting height [Lower extremity! Thigh

Leg

Foot length

Stature 0.996334-0. 0002 0. 923451-0. 0004
§;§§g§ 0. 99633:+0. 0002 0. 98750-+0. 0007,
Lower .

extromity| 0- 96315500004/ 0. 98750-£0. 0007

Thigh | 0.98180--0. 0011/ 0.97736-0.0014! 0. 994110. 0004
Leg 0. 96035-0. 0006 0. 98653--0. 0008| 0. 99706--0. 0002
i%‘gth 0.99073:0. 0006| 0. 98852-0. 0007] 0. 98708+0. 0008

0.98180:+0. 0011
0. 97736:4-0. 0014

0. 994114+0. 0004,

0. 98824+0. 0007
0.9781540. 0013

0. 96035-0. 0006
0. 986531-0. 0008

0. 99706+0. 0002
0. 98624-+-0. 0007

0. 98838+-0. 0007

0. 930731:0. 0005
0. 9885240. 0007

0. 987091-0. 00L8

0. 97815:-0. 0013
0. 98838-0. 0007

Table 9. Intercorrelations among stature, sitting height

and measurements of Iower extremity in female

Stature Sitting height |Lower extremity Thigh Leg Foot length
Statue 0. 99600--0. 0002] 0. 95220+-0. 0005| 0. 95229:-0. 0011] 0. 99133-0. 0006] 0. 990544-0. 0006
g | 0. 996000. 0002 0. 98740=:0. 0003| 0. 97618--0. 0015 0. 98691-0. 000¢| 0. 98861-H0. 0007
e o] 0. 9522040, 0003 0. 98740-£0. 0003 0. 99433--0. 0004| 0. 99652--0. 0002] 0. 98614-0. 0009
Thigh | 0.98229--0. 0011 0. 97618:-0. 0015/ 0. 99433-0. 0004 0. 95578:+0. 0027] 0. 97510-0. 0015
Leg 0. 99133--0. 0006| 0. 98691--0. 0008| 0. 99652--0. 0002| 0. 95578-+0. 0027 0. 98671-0. 0003
ook i | 0.92054-0.0006] 0.98861-0.0007| 0. 9861400009 0. 97510-0. 0015/ 0. 98671=-0. 0008

Table 10. Equations for estimation of stature from

#®et ETEIAAE b 4 E

bR, Aol LBEE, me

TolAl &met &
NibiR, e Fi,

sitting height

Sex J Equation
M S = 1.458 Sh - 0.964
F S = 1.469 Sh + 0.367

(Abbreviations: S, estimated stature; Sh,
Same as in all the followin tables.)

sitting height.

&% BB FRE #Mste IEHERS
Kt Fl1oFke Fomslad o

o] ARl A #HEF HEI BASRAE LKt »
7] B3t 208hE et 20BN = BHMKRES, 24ME
o 34BAEA A= LEREE 1Y BERMET ¥ o
£ AU BWHRS AARA AL HENELS #
13% R BlXK Fxrshgich o)Ae 2 HEHES
KGR ERE BhtkdA BF # dmm 24 HH
HRI KE7L g s

4 4EE 643 —(HHE HAEAIM FRHEN
N

AESt 2T, &8st KBE, %89 TBRE, &5
ot BR% 8MEY “EEEMNA FES #EsE &
K& BEste] $llk ¢ E12%0] FxRsgd.

Table 11. Equations for estimation of stature from

sitting height and one of the measure-
ments of extremities in male

= 1.070
0.977
2.105
= 1.162
= 0.915
= 1.203
= 1.070
= 1.064

Sh + 0.633
Sh + 2.052
Sh — 3.211 Fa +
Sh + 1.203 H +
Sh + 0.855 El +
Sh + 1.015 T — 3.844
Sh + 1.416 L -+ 7.789
Sh + 1.543 Fo -+ 17.045

Eu +
U —

2.028
4.274
1.152
9.911
10.239

v wn n v nu vk

(Abbreviations: Fu, length of upper extremity: U, length
of upper arm; Fa, forearm len:th: H,hand length; EIl,
length of lower extremity; T, thigh len th;L,leg length;
Fo, foot len_th.Same as in all the followin; tables.)
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Table 12. Equations for estimation of stature from
sitting height and ore of the measure-
ments of extremities in female

S =0.984 Sh -+ 0.791 Eu+ 1.01
S =123 Sh+ 1,062 U — 4.283
S =1.291 Sh + 0.937 Fa — 2.499
$ =1.171 Sh 4 1.499 H + 8.662
S = 0.965 Sh + 0.795 El + 7.683
S =1168 Sh + 1.057 T + 1.744
$ =1.021 Sh + 1.632 L + 7.475
S = 1.072 Sh + 1.555 Fo + 15.325

qA) #EH R Ry RE LK 7] B &
fERBHE MEY HLBRE A= AR &

Table 13. Comparison between actual and estimated
statures in male (mm.)

Estimated stature 22?321?] D* 22?'22? D
From Sh 232.8 +0.3] 367.1 +4.1
From Sh-+Eu 233.1 0 368.5 +2.7
From Sh+U 229.83 +3.8 362.3] +8.9
From Sh-+Fa 229.6] +3.51 366.00 -+5.2
From Sh+H 232.5| +0.6] 368.6) +2.6
From Sh+El 233.1 0 368.7 +2.5
From Sh+T 230.2| +2.9] 369.1] 2.1
From Sh4-L 233.00 +0.1 367.4 +3.8
From Sh+Fo 233.4 —0.3 368.6) +2.6
Actual stature 233.1 371.2

(* D, difference between actual and estimated statures.
Same as in the following table.)

Table 14. Comparison between actual and estimated
statures in female (mm.)

Estimated stature l24Weeks D .34weeks‘ D

of age of aege
From Sh 298.9 +4.9| 436.6) —4.2
From Sh+Eu 301.3 +2.5 437.6) —3.2
From Sh-+U 299.3 +4.5| 437.5f —3.5
From Sh+Fa 299.21 +4.6| 437.2 —2.8
From Sh+H 299.4 +4.4| 437.4 -3.0
From Sh-+E] 302.4 -+1.4) 437.2, -—2.8
From Sh+T 300.6, +3.21 436.6f —2.2
From Sh+L 301.6f -+2.2 435.¢ —1.5
From Sh+Fo 300.3 +3.5| 437.4 —3.0
Actual stature 303. 8 434.4
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ABSTRACT

A Study on the Equation Formulae for the
Estimation of Stature from the Measurements
of Sitting Height and Extremities in the
Korean Fetus

Kyung Sik Lee, M.D.
Shin Yo Chang, M.D., Ph.D.

Department of Anatomy, College of Medicine
Seoul National University, Seoul, Korea.

The authors have measured the 2, 100 Korean fetuses
ranging from 16 to 36 weeks in age to induce the
equation formulae for the estimation of stature in terms
of the measurements of the sitting height and extrem-
ities and the following conclusions have been drawn.
1) The correlation coefficients of over (.9 between

the measurements of the sitting height and the ex-

tremities are indicative of highly correlated condition,

2) A difference of approximately 4 mm. is manifested
between actual and estimated statures in both sexes,
where the estimation is based on the single meas-
urement of sitting height.

3) A difference of approximately 3 mm. is manifested
between actual and estimated statures in both sexes,
where the estimation is based on the sitting height
and one of the mensurements of the extremities.

4) The estimated stature from the sitting height and
one of the measurements of the extremities is closer
to actual one than is that from single measurement
of sitting height.
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