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A Study on the Equation Formulae for Estimation of Sitting Height from

the Measurements of the Lower Extremity in the Korean Fetus
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Table 1. Stature (ram. )

Sex| n| MmO

Agein

weeks | atm(c) ‘ V+m(V)

5.6210.50

15 | M| 50154722110 775078
5.750. 58

! F {50}57. 60t1.28“ 9.06+0.91

. \1\&)#@0.3@1.023 7.22+0.72 3.9320.39
F | 50178.4851.20 8.48%0.85 4.75:0.48

15 | M| 50200432096 €.7630.63 3.37£0.34
| F 150199.7220.98 6.924+0.69, 3.45%0.35

1 A-Ii501216.44i‘0.93: 6.540.65 3.0220.30
F | 50219.23:40.95 6.76£0.68 3.08%0.31

op | M| 50232.80+0.01 6.46:£0.65 2.77:+0.28
F | 50235.650.94 6.66:£0.67 2.8330.28

o | M |50250.7221.09 7.7020.77 3.070.81
F | 50254 564087 6142061 24130.2¢

pp | M| 50267.92:60.86 6.04£0.60) 2.25:0.23
F | 50264.88+1.20 8.50:0.85| 3.21::0.32
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Age ing y n| MEm(M) | o%m(e) | VERWD QggﬁgJSeq n| MEm(M) | omt(o) | VEmV)
23 M 50’284. 7611.06| 7.4870. 75! 2.63+0.26 18 M 50[138. 32+0.55 3.8710. 39‘ 2. 80+4. 28
F 50t288' 24+1.23 8.7010. 87: 3.0240.30 F | 501137.70+0.46] 3.21+40.32 2.33+0.23.
pg | M| 5030176115 814+0.81 2027 yo | M| 50146.5020.45] 3.140.31] 2 140,21
F 50r303. 76+1.02 7.204+0.72 2.371+0.24 F 501149. 04+0.45 3.15+0.32 2.11+0.21
95 M 50;315. 484+1.06| 7.49X0.75 2.37+0.24 20 M 50‘159. 284-0.45 3.18-+0.32 2.00+0.20
F 501316. 6811.04] 7.32+0. 73, 2.31%0.23 F 501159. 16+:0.42) 2.9910.30] 1.88+0.19
2% M | 50,329.48+1.10[ 7.80+0.78 2.37+0.24 21 M 50;171. 38+0.53| 3.74+0. 37l 2.184+0.22
F | 50332.08+1.19 8.40+0. 84} 2.53+0.25 F 5011’72. 10+0.53) 3.74+0.37] 2.174-0.22
on M ! 50345.84+1.41| 9.98+1.60 2.8940.29 99 \ M | 50|179.50-+0.49] 3.4310.34] 1.9240.19
F | 50/347.6410.97/ 6.88+0.69 1.9810.20 J\ F | 50179. 4430.41 2.89+0.29 1.61%0.18
gy |M|5036.1241.19 8.4020.84 2.3600.20 . | | 50192.1940.48 3.4020.3 1774018
F | 50360.36+1.24 8.78£0.88 2. 44£0.24 F | 50193.0040.53 3.77+0.33 1.9520.20-
o9 | M | 50371.0040.98 6.5410.65 1.7630.18 oy | M | 50203.58+£0.48 3.33+0.3¢ 1.66=0.17
F | 50[874.72£1.05) 7.40£0.74) 1.97%0.2) F | 50203 1840.43 3.37+0.34 1.6640.17
50 | M| 50B83.76+1.23 8.7020.87 2.27+0.23 _25_ M | 50213 86=0.44 3.1040.31 1.45%0.15.
F | 50(382.96+1.25 8.85+0.89 2.31+0.23 F 50}213. 06+0.43 3.04+0.30 1.43%0.14
g; | M |50395.48:1.20 8.43+0.85 2.14+0.21 g5 . M | 50223.52+0.37] 2.53+0.26) 1.1530.12
F | 50397.48+1.30 9.19+0.92 2.31+0.23 | F | 501223.78+0.38| 2.70+0.27] 1.21+0.12
32 M 50i412. 84:+0.98 6.941+0.69] 1.68+0.17 g7 | M | 50236. 7440.54| 3.80+0.38 1.611+0.15
F | 50414.00F1.16) 8.1620.82 1.97+0.20 F | 50/1233.744£0. 44| 3.1240.31) 1.3310.13
13 M | 501421. 72x1. 61 11.361. 14! 2.69+0. 27 93 M | 50[243.4%40.37 2.6010.26] 1.0710.11
F | 50426. 08+1.28 9.04+0.90 2.12+0.21 F | 50{243.46+0.38] 2.66+0.27| 1.09--0.11
3y | M 50;432- 16::1.21) 8.5420.85 1.9830.20 g9 | M |50251.08+0.37 2.58+0.26) 1.03:£0.10
F | 50434.36%1.45 10.26::1.03 2.360.24 F | 50i250.60-£0.35| 2.502-0.25 1.00%0.10.
35 | M 50;458. 20+1.17] 8.28+0. 83J 1.81%+0.18 5 | M | 50259, 8440.37] 2.654+0.27 1.0230.10
F 50|449. 411.41) 9.98x%1. OOi 2.22+0.22 F | 561250. 6440.39 2.76+0.28 1.06+0.11
36 501458. 28=+1. 51 10. 70+1. 07[ 2.33%0.23 31 M | 501266.860.38] 2.69-+0.27 1.01+0.10-
F 501462. 6411.65 11.6411. 16L 2.52+0.25 F | 50/268. 1840. 48| 3.40+0.34] 1.27+0.13
(Abbreviati‘(;ns: Ni,f arithmeftic mean; o, standard 3-2 M | 50279.9240.40] 2.85-+0.29 1.02-0.10
deviation; V, coefficient of variation; m, mean ‘
error. Same as in all the following tables.) F | 501279.5540.37| 2.59::0.26/ 0.93+0.09
33 M | 50/288.863+0.47] 3.33+0.33 1.15+0.12
T | 50(288.681+0.40| 2.8140.28 0.97+0.10:

Table 2. Sitting height (mm.)

o Fhe hew o oy | M| 50/98.8620.40] 2.840.23 0.95+0.10
f‘vgglgngex ] n | M+tm(M) j otm(a) ‘ VEm(V) F | 50[298.262:0.36 2.55+0.26| 0.85%0.09.
16 M 50‘107. 74+0. 55[ 3.85+0.39 3.5730.36 35 M | 50306.62+0.34] 2.38%+0.24; 0.78+0.08
F | 50[111.163-0. 18“ 4.8210.48| 4.3240.43 F | 50{317.36+0.39, 2.7840.28 0.90+0.09
17 M | 50125.3440.57] 4.01-0.40| 3.20=+0.32 36 M 50|316. 4610.37; 2.6110.26( 0.8210.08
F | 50{123.64+0.70| 4.971+0.50| 4.02+0.40 F | 50/316.100.41| 2.9010.29( 0.92+0.09




Table 3.

Body weight (g.)

Qg:ﬁE\Sex n| MmO | otm@ | vEmW)
1 1 EM 50 84.7+2.02 14.25i1.43;16.82i1.68
| F 50, 90.5k+1.87 13.20+1.3214.59:1.46
| 17 M50 131.042.55 18.05:1.8113 78+1.38
| F 50, 137.2::2.95 20.8612.0915.2011. 52
\ I T
| ;¢ | M 50 173.4+2.31) 16.36%1.64 9.43+0.94
| | F 50| 179.4+3.32 23.45+2.3513.07£1.31
i 19 ’\4 50| 219.5+3.50 24.75i2.48%11.28i1.13
| | F |50 224.5+3.23 22.85+2.2910.18+1.02
} oo | M |50 278.2+4.69 33.15%3. 32;11.9211.19
| F 150, 272.724.09 28.93%2.8910.61+1.06
‘ o | M !50l‘ 347.645.80] 41.01+4.1011.80:£1.18
F 50 340.634.81 34.00+3.40| 9.98:+1.00
| gp | M 0| 400.026.37) 45.04=4.5011. 26+1.13
F 550 415.4%5.97) 42.2154.2210.16:11.02
by | M 55(); 501.0i8.03= 56.78+5. 68111 33+1.13
F 50, 492.837.36 52.05+5.2110.561.06
o4 LM '50, 5%0.2+8.89 62.85+6.2910.67+1.07
| F 50| 579.28.99 63.56:6.3610.97+1.10
o5 | M 500 671.88.99| 63.54+6.35 9.46--0.95
F 50 666.4+7.82 55.30-£5.53 8.302:0.83
o6 | M 50 740.6::11.61] 81.07+8.2111.08:1.11
F 50| 774.6:11.75 83058 3110. 721. 07
or | M }50 900. 0+15. 27 107. 94+10. 7510. 9931. 20
F 50 926,412 90 91.18+9.1212.55:1. 26
og | M 50/1002.812.64 89.40=8.94) 8914089
F lso 1021. 818, 20/128. 70+ 12. 8712. 60 1. 26
g9 | M 501067, 8i14.49;102. 48--10.25 9.60-+0.96
F [50/1117. 0£18.77132. 7113, 27/11. 88:£1. 19
g | M 01222, 4:20.37144.00£14. 4011. 78+ 1.18
F [501250. 4£19. 06 134. 7613 48[10. 78-1. 08
y | M '50‘1355. 0--23. 40165. 45:+16. 5512, 21+1. 22
F [501385. 0:27. 49]194. 40£19. 44]14. 04 1. 40
gy | M [501532.0:£21. 53152, 25-£15. 23 9.93:0.99
F 50)1524. 024, 96/176. 50-+17. 6511 55+1. 16
gy | M [501607.0:20. 311143. 60=£14. 36/ 8. 94:-0. 89
F 501724, 02:20. 581145. 50--14.55) 8. 44--0. 84
gy | M 501823 0--26. 04184, 10+13. 4110. 10:+1. 01
F [50[1322. 0::23. 25164. 40 16. 441 9.02:+0. 90

Q,i;j;‘seﬂ | MEmOQD o etmls)  VEm(V)

M }50 1971. 0:£25. 25178, 55:17. 86, 9. 06:+0.91
F 502120. 0232, 65.230. 90::23. 0910. 89 1. 09

| M [s0lz159. 0+24.51 173.3017. 33 8.0320.80
| 502100, 027, 87 197. 05+19. 71, 9. 00::0.90
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Table 4. Average of each measurement Table 5. Average of each measurement
in male (mm.) in female (mm. )
| n | Mtm(M) | omGe) | VEmV) | 0| MEmQD | otm(o) | VEmW
| [ i - '
?ature ;1050321. 8742, Wi 89.8:i1.96| 27.9240.61 gtature 1050!323_ 62-+2. 80 90.60i1.98|( 32. 40-0.71
itting | ! itting
height  1050220. 1011-905 61.40£1.34 27.900.61 height 1050:220.05+1. 90 61.4211.34i 27.910. 61
Lower ‘3 ; ‘ Lower ' : |
extremicy 1050128.93+1.22 30.45:60.86 30.5940.67  cyyremicy 1090130 301 22 39. 4020, 86l 30. 24--0. 66
Thigh ?1050 60.01+0. 55i 17.70£0.39 29.5010.64 Thigh 1050/ 61. 360.55] 17.8230. 39l 29.0474-0. 63
! |
Leg 1050 55.49+0.53 17.07+0.37 30.77+0.67 Leg 1050 56.05-+0.53| 17.10L0. 37i 30.50+0. 67
Foot ! | Foot ! o
length 51050E 45.78+0. -‘19i 15.90+0.35 34.7230.76 length 1050, 46.5610. 49| 15.91F0. 35| 34.1710.75

Table 6.

Intercorrelations between sitting height and measurements of lower extremity in male

’ Sitting height ’ Lower extremity

Thigh |

Leg

Foot length

Sitting height | 0. 987500. 0007

Lower extremity|

0. 9875010. 0007

0.9773510. 0014 i
0.99411+0.0004 |

0. 98653+0. 0008
0. 997060. 0002

0.9885210. 0007
0. 987¢91-0. 0008

Thigh 0. 97736+0. 0014 ‘ 0.9941110. 0004 ‘ 0. 98824+0. 0007 | 0.97875+0. 0013
Leg | 0.98653+0.0008 | 0.997064-0.0002 | 0.98824-0.0007 0. 98833+0. 0007
Foot length . 0.9885210. 0007 r 0.98708+0.0008 | 0.97815+0.0013 | 0.988332-0.0007
Table 7. Intercorrelations between sitting height and measurements of lower extremity in female
‘ Sitting height ‘ Lower extremity Thigh { Leg ~ Foot length
Sitting height ‘ 0.9874010.C008 | 0.976181+0.0015 | 0.98691+0.0008 | 0.98881+0. 0007

Lower extremity, 0. 987400. 0008

Thigh 0.9761840.0015 | 0.99433+0. 0004
Leg 0.986910.0008 | 0.99692-+0. 0002
Foot length 0.99861-0. 0007 | 0. 98614:-0. 0009

0. 994334-0. 0004

0. 95578+0. 0027
0.9751040. 0015 |

0. 996924-0. 0002
0. 955780. 0027

0. 98671£0. 0008 |

0.98614:+0. 0009
0. 97510 +0. 0015
0. 98671+0. 0008
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Table 8. Equations for estimation of sitting height
from single measurement in male

Sh = 1.538 E + 21.806

Sh =238 T + 18.726

Sh = 3.550 L + 23110

Sh = 3.820 F -+ 45.220
(Abbreviations: Sh, estimated sitting hieght: E,

length of total lower extremity;
L, leg length;

thigh:

F, Foot

in all the following tables).

HUBENA = KBRS SFERMBHIY o052
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T, length of
length. Same as
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Table 9. Equations for estimation of sitting height

. . Table 13. Equations for estimation of sitting
from single measurement in female

height from double measurements in

female
Sh = 1.539 E -+ 19.518 e S
Sh = 3.364 T + 13.635 Sh =220 E — 1.437 T + 20.391
Sh = 3,545 L -+ 21.353 Sh=0.780 E + 1.796 L + 17.750
Sh = 3.818 F + 42.284 Sh = 0.669 E + 2.204 F + 30.261
Table 10. Comparison between actual and estim- Sh=1.282 T + 2256 L + 14.938
ated sitting heights from single measu- Sh = 0.845 T + 2914 F + 32.525
rement in male (mm.) Sh=1.519 L + 2220 F + 31.221
‘Estimated k
»sitting Z%fw:ge: S D* Z%fw:;es D Table 14. Comparison between actual and estim-
height ated sitting hegihts from double meas-
From E 161.0 —2.0 953.2 | —2.1 urements in male (mm,)
From T 159.4 | —0.4 | 2533 | —2.2  Bstimated 55 eopl |29 weeks D
%’t.t‘ﬁg of age of age
From L 158.3 +0.7 251.0 +0.1 eight
From 162.1 -3.1 254.2 —0.3 From E+T 161.2 -2.2 ‘ 253.5 —2.4
Actual sitt—| ! _ —
ing Leight 159.0 251.1 From E+L| 160.3 1.3 | 253.0 1.9
(* D, difference between actule and estimated ones, From E+F 160.9 —1.9 i 254.2 —3.6
Same as in all the following tables.) Erom T+L: 160.2 —1.2 | 251.7 -0.6
From T+F| 162.0 | —3.0 ‘ 253.7 | —2.6
Table 11. Comparison between actual and estim- From L-+F' 161.0 —2.0 | 953.3 | —2.9
ated sitting heights from single measu- Actual sitt- |
rement in female (mm.) ing height 159.0 | ‘ 251.1
Estimated .
sitting Z%fw:gegs D 3%)fwaegeé\ ) Table 15. Comparison between actual and estim-
height ated sitting heights from double mea-
From E 210.4 | —7.2 | 203.8 | +4.5 surements in female (mm.)
Foom T 209.4 | —6.2 | 2888 | +9.5 ;Eiig’r‘l‘;m 24 weeks| |34 weeks|
s of age of age
From L 209.6 | —6.4 | 200.4 | +7.9 height | g
From F 207.2 —4.0 293.5 +4.8 From E+T; 210.7 —7.5 296.5 | +1.8
Actual siti- F —6. .
i ot 203. 2 298.3 rom E+L| 209.8 6.6 293.1 +5.2
From E+F| 208.4 —5.2 294.6 +3.7
Frow T-+L 209.3 —6.1 291.0 +7.3
Table 12. Eq_uations for estimation of Sittir.lg From T-+F| 207.6 —4.4 9293. 4 +4.9
height from double measurements in
male From L+F| 207.8 —4.6 292.6 +5.7
Actual sitt-
: . 203.2 298.3
Sh = 2.206 E — 1.447 T + 22.514 ing height
Sh = 1.039 E + 1.198 L 4+ 19.665
Sh=0.719 E + 2.078 F -+ 32968 10 £} # 11 Kol FoRgloh ool sl b}
' ’ ’ AR S] 2RE BHBRAE : . R
Sh=0.288 T + 3298 L + 19.811 fl iﬁ'ﬁ zi;fﬂfﬁﬁ:;ﬁk 3 le 2
. o) Ik = . , B4
Sh=0.787 T + 2.897 F -+ 40.247 " ]m’:ﬂﬁ %ﬁ%%gﬁ " ;“m ﬁﬁ;ﬁ;;’?
AR = = # B i El
Sh = 1.500 L + 2252 F + 33.768 = I R amm
Ao # 6mm 2] 24 EWAAAEe W #E7 ¢ld 3§
— 49—
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A Study on the Equation Formulae for

‘Estimation of = Sitting Height from the

Measurements of the Lower Extremity in
the Korean Fetus

'Hang Seco Sohn, 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 2,160 Korean
‘fetuses ranging from 16 to 36 weeks in age to induce
‘the equation formulae for the estimation of sitting
“height in terms of the measurements of the lower
‘extremity and the following conclusions have been
~drawn.

1. The correlation coefficients of over 0.9 between
“the sitting height and the measurements of the lower
extremity are indicative of highly correlated
-condition.

2. Differences of approximately 2 mm. in male and
«6mm. in female are manifested between actual and

-estimated sitting heights, where the estimations are
based on single measurement.

3. Differences of approximately 2mm. in male and
‘5mm. in female are manifested between actual and
-estimated sitting heights, where the estimations are
based on double measurements,

4. The estimated sitting heights from single and
-double measurements are closer to actual one in

:same degree.
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