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

the Measurements of the Upper Extremity in the Korean Fetus
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Table 1. Stature (mm. )
A8 i sex| n | MEmQD | otm(@) | Vimv)
16 | M |50[154.72+1.10] 7.76:0.78] 5.020.50
F | 50[157.60+1.28| 9.06+0.91| 5.7540.58
17 | M| 50[180.36+1.02 7°22+0.72 3.93-4-0.39
F | 50/178.48+1.20| 8.480.85 4.75-+0.48
18 | M | 50[200.48+0.96 6.76:-0.68 3.374-0.34
F | £0199.72-0.98 6.92+0.69 3.46--0.35

|

19 | M| 50216.44::0.93 6.54:£0.65 3.0230.30
F | 50219.28--0.96 6.76:0.68 3.08:-0.31
op | M |50/232.80:£0.91) 6.46:+0.65 2.77-40.28
F | 50235.68-+0.94| 6.6610.67 2.83-+0.28
o1 | M | 501250.72:1.09 7.7040.77| 3.0740.31
F | 50j254.56-0.87) 6.14+0.61| 2.4140.24
99 | M 50;267. 62+0.86/ 6.0440.60 2.254-0.23
F | 501264.88+1.20 8.50-0.85 3.2140.32
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Age imsex| n | MtmQ) | oxm@ | Vim(V: SIS Sex| n | MEMQD | oEm(@ | VAmD
23 M | 50/284.76+1.06] 7.48+0.75 2.6310.26 19 M | 50146. 5040.45 3.14-0.31 2.1440.21
F | 50/288.24+1.23 8.7040.87; 3.0230.30 F | 50{149.041-0.45{ 3.15%0.32| 2.11+0.21
o4 | M 50301. 76+1.15| 8.1470.81 2.70+0.27 20 |M | 50(159. 28-£0. 45| 3.18:-0.32 2.00+0.20
F | 501303.76+1.02 7.2040.72| 2.3710.24 F | 50(159.160. 42| 2.9910.30| 1.8810.19
23 M | 50315.48+1.06| 7.49+0.75 2.3740.24 21 M | 50[171.38+0.53| 3.74+0.37| 2.18+0.22
F | 50!316.682-1.04| 7.32+0.73j 2.3130.23 F | 50{172.10+0.53] 3.74-:0.37 2.17:4-0.22
2 M | 501329.48-+1.10] 7.80+0.78 2.3740.24 29 M | 501179.5040.49 3.437%0.34] 1.9210.19
F | 501332.08-:1.19 8.4010.84 2.53%0.25 F | 50[179.44+0.41| 2.89+0.29 1.611%0.16
27 M | 50:345.84+1.41] 9.98%1.00{ 2.89-0.29 23 M | 50{192.18+0.48 3.40%0.34} 1.7710.18
F | 501347. 64+0.97| 6.88%0.69/ 1.98:0.20 F | 50[193.00%0.53] 3.77+0.38 1.95%0.20
28 M | 50/356.12+1.19| 8.4010.84) 2.36+0.24 24 M | 50{203. 58-+0. 48| 3.381-0.34| 1.6630.17
F | 501360.36+1.24] 8.7840.88 2.4430.24 F 50|203. 18+0. 48] 3.3740.34] 1.6610.17
29 M | 50/371.0040.93| 6.54+0.65 1.76:+0.18 25 M | 50/213. 86+0.44] 3.1010.31) 1.4530.15
F | 501374.72+1.05/ 7.4010.74) 1.97£0.20 F | 50{213.06-0. 43 3.04+0.30 1.43+0.14
30 M | 50/383.76+1.23| 8.70+0.87| 2.27+0.23 2% M | 50/223. 52+0.37 2.5840.26 1.15+0.12
F | 50!382.96+1.25 8.86+0.89 2.31%0.23 F | 50/223. 784-0.38/ 2.7040.27| 1.2110.12
a1 | M 501395. 48+1.20| 8.482+0.85 2.14+0.21 97 | M | 50236. 74+0.54, 3.80+0.38 1.61+0.16
F | 50[397. 48+1.30, 9.19+0.92 2.31+0.23 F | 501233. 74-+0. 44| 3.124+0.31] 1.3310.13
g | M | 50412.84:£0.98 6.94£0.69 1.6810.17 og | M | 501243.4820.37 2.60+0.26 1.070.11
F | 504414.00+1.16| 8.1630.82 1.970.20 F | 50i243. 464-0.38 2.66+0.27] 1.0930.11
3 | M 501421. 72+1. 61| 11.36%1.14] 2.69£0.27 09 | M 50l251. 084-0.37] 2.58+0.26] 1.0340.10
F | 501426.08%1.28| 9.04%0.90 2.12+0.21 F | 501250. 602-0.35) 2.5040.25[ 1.00+0.10
34 | M 501432.16+1.21| 8.54%0.85 1.98+0.20 —~30 M | 50259. 84+0.37] 2.65+0.271 1.0230.10
F | 501434.36+1.45 10.267-1.03|. 2.363-0.24 F | 50259.64+0.39) 2. 76+0.28 1.06-0.11
g5 | M| 50468.20+1.17 8. 28+0.83 1.81+0.18 5 | M 5o‘|266. 86+0.38 2.69+0.27| 1.01+0.10
F | 501449.44%1.41| 9.98+1.00] 2.22+0.22 F | 50268.18:+0.48 3.40:0.34) 1.27::0.13
g6 | M | 50j458.23+1.51 10. 70+1.07 2.33+0.23 gp | M | 50[279.620.40 2.8530.29) 1.02:0.10
F | 50462.641. 65 11.641.16 2.52:40.25 F | 501279.55-0.37 2,59+0.26 0.9320.09
(.Abbreviations.: .M, arithme.tic' mean; ¢, standard devia- _I-\;I E)ZS& 86+0.47 3.332-0.33 1.15+0.12
tion; V, coefficient of variation; m, mean error. Same 33
as in all the following tables.) F | 50(288. 681+0.40| 2.81+0.28 0.97+0.10
Table 2. Sitting height (mm.) 24 M | 50(298. 86:1-0. 40| 2.84+0.28 0.9520.10
o o e F | 50[298.26+0.36 2.5520.26 0.85--0.09
ge in|
Age i Sex| n | MERQD | gm(o) | VEm(V) 55 | M| 50306.6200.34 2.38:0.24 0.78+0.08
16 M | 50107.7440.55 3.85+0.39 3.5710.36 F 50|317. 3640.39| 2.78+0.28 0.9010.09
F | 50{111.160. 18] 4.82+0.48 4.32+£0.43 3 M 50'316. 46+0.371 2.6140.26| 0.82--0.08
17 M | 50/125.34-+0.57| 4.01+0.40 3.20%0.32 F | 50/316.10+0.41] 2.50+0.29 0.52:0.09
F | 50[123.6440.70, 4.9710.50 4.0210.40
18 I\F/I :giz? iﬁfg ig 2 :Ifg gg ::gfg;; ES ¥ EHI- Martin'© 9] Lehrbuch der Anthropologie
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Table 3. Body weight (g.)
ﬁeggk;“bex] n | M+mM) | o+m(e) | VEmV)
16 | M (50 84.742.02 14.25+1.43] 16.82+1. 68
F | 50| 90.541.87| 13.20+1.32 14.59-+1. 46
17 | M |50/ 131.0+2.55 18.05+1.81| 13.78+1.38
F | 50| 137.2+2. 95/ 20.86+2.09 15.2041. 52
18 | M | 50| 173.4+2.31] 16.36--1.64] 9.43+0.94
F | 50/ 179.4-+3.32| 23.4542.35 13.07+1.31
19 | M |50 219.5+3. 50| 24.7542. 48 11.28+1.13
F | 50| 224.5+3. 23| 22.85+2. 29 10.18+1.02
90 | M| 50| 278.2+4.69] 33.15+3.32] 11.92+1. 19
F | 50| 272.7+4.09] 28.93+2. 89 10.61+1.06
o1 | M |50 347.6:+5. 80| 41. 014, 10] 11 80+1. 18
j F | 50 340. 6+4. 81| 34.00-+3. 40| 9.98+1.00
oo | M | 50| 400.06.37] 45.04+4. 50 11. 26+1. 13
F | 50| 415.45. 97| 42.21+4.22| 10. 16:-1. 02
93 | M |50 501.08.03| 56.78+5. 68 11.3341.13
F | 50| 492.8+7.36| 52.055. 21 10.56+1. 06
o4 | M | 50| 589.2+8. 89| 62.8546.29| 10. 6741.07
F | 50| 579.28.99| 63.56--6.36 10.97-1. 10
o5 | M| 50| 671.848.99| 63.54+6.35 9.460.95
F | 50| 666.4+7. 82| 55.30+5.53 8.304-0.83
26 | M |50[740.6:11.61| 81.078.21] 11.081. 11
F | 50(774. 6:11. 75| 83.05--8.31| 10.72+1. 07
o7 | M 50;900. 0:15. 27(107.94410.79] 10.99+1. 20
F | 50926.4:12.90| 91.18:+9. 12| 12. 55+1. 26
og | M |501002.8+12.64| 89.40-8.94] 8.9140.89
F | 5011021.8418.20{128.70--12.87| 12. 60+1. 26
99 | M | 50[1067.8414.491102.48410.25 9.6040.96
F | 50(1117.0418.77132.71+13.27| 11.88+1. 19
30 | M| 50/1222.44-20.37[144.004-14.40| 11.78+1. 18
F | 50/1250.4+19.06134.76+13.48] 10.78--1. 08
31 | M | 50/1355.04-23.40(165.45+16.55| 12. 21-1. 92
F | 50(1385.0+27.49(194.4019.44 14.04=+1. 40
32 | M | 5011533.0+21.53152.95415.23 9.93+0.99
F | 50(1524.03-24.96/176.504-17.65| 11.58-1. 16
33 | M | 50/1607.04+20.31(143.60-14.36 8.94-0. 89
F | 50/1724.04-20.58/145.50--14.55 8. 44--0. 84
34 | M| 50[1823.0+26.04[184.104-18.41| 10.10-1. 01
F | 50/1822.04-23.25(164.40+16.44] 9.020.50

Age in

Age sex[ n[ M+m(M) [ okm(@) | VEm(V)

M
F

35 50;1971.0i25.25;178.55i17.86 9.0620. 91

5012120.0i32.651230.90i23.09_ 10. 89+1.09

M | 50/2159.014-24.51/173.30+17.33
F | 5012190.01-27.87197.05-+19.71

8.0370. 80
9.00£0. S0
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Table 4. Average of each mcasurement Table 5. Average of each measurement
in male (mm.) in female (mm.)
| n | Mm@ | oxm@ | VEmW) | n | Mm@ | otm(e) | VEm(D

Stature 10501321. 87+2.77 89.87+1.96 27.92+0.61  Stature  [1050.323. 622 80| $0. 60=1. 98| 32.40:-0.71
Sitting Sitting

height 1050\220- 101.60; 61.40%1. 34) 27.500. 61 heone (1050220.051. 90| 61.42:+1.34) 27.910.61
Upper ' Upper
ity [1050/133. 23:1. 18) 33.16:40.83) 28.64£0.63  gyyrcnye, 1050(133.5511.18) 38 13-+0. 83| 28.55-0. 62
Upper arm(1050| 52. 00--0. 43 13.97+0.31} 26.86+0.59  Upper arm{1050 52. 34+0. 43| 13. 910. 30| 26. 58:::0.58
Forearm [1050| 44.42-0. 38| 12.26+0.27| 27.5910.60  Forearm (1050 44.24:-0.37| 12.09::0. 26| 27. 330. 60
Hand ¢ [1050 37.27:-0.38| 12.28:0.27| 32. 940,72 Hand i [1050] 37.86:0.38 12.450.27| 32.87:+0.72

Table .6. Intercorrelations between sitting height and measurements of upper extremity in male

Sitting height

Upper extremity

Upper arm

Forearm

Hand length

Sitting height
Upper extremity
Upper arm
Forearm

Hand length

0. 98678--0. 0008
0. 96504--0. 0021
0. 991970. 0005
0.98310--0. 0010)

0. 98678+:0. 0008

0. 99391+0. 0004
0.991460. 0006
0. 97384+0. 0016

0. 96504 0. 0021
0. 99391+0. 0004

0. 975261+0. 0013
0. 98053+0. 0012

0. 991970. 0005
0. 99146-0. 0006!
0.9792610. 0013

0.974871.0. 0015

0.9831020. 0010
0. 973341-0. 0016
0.98053%0. 0012
0. 974870. 0015

Table 7. Intercorrelations between sitting height and measnrements of uppar extremity in female

I Sitting height

Upper extremity

Upper arm

Forearm

Hand length

Sitting height

0. 98829--0. 0007

Upper extremiy 0. 98829+0. 0007
Upper arm 0.97450-+0. 0015 0. 99159-+0. 0005
Forearm 0.97983+0.0012| 0.99217+0. 0005

0. 9749010. 0015
0. 99159+0. 06005

0.97048:-0. 0018

0.97983-0. 0012 0. 98239+0. 0010
0. 9521740. 0005 0. 99022+0. 0006
0.9704810. 0018 0.973371-0. 0016

0.972213-0. 0017

Hand length 0. 98299--0. 0010

0. 990221-0. 0006

0.973371+0.0016)  0.97221+0. 0017
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Table 8. Equations for estimation of sitting height
from single measurement in male

Sh = 1.588 E <+ 8.531
Sh = 4.241 U — 0.432
Sh = 4.968 F — 0.579
Sh = 4.915 H + 36.918

(Abbreviations: Sh, estimated sitting height; E, length
of total upper extremity;U, length of upper arm; F,
forearm length; H, hand length. Same as in all the
following tables.)

10%9} E11%e] Fewslgleh. olol #elw HesarEt
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Table 9. Equations for estimation of sitting height
from single measurement in female

Table 13. Equations for estimation of sitting height
from double measurements in female

Sh = 1.5¢2 E + 7.433
Sh = 4.306 U — 5.32
Sh == 4.978 F — 0.176
Sh = 4.849 H + 36. 467

Table 10. Comparison between actual and estimated
sitting heights from single measurement in
male (mm. )

Estimated

o 20 weeks 29 weeks

flletgﬁ% of age b of age D
From E 161.5 —2.5 253.9 —2.8
From U 161.2 —2.7 230.2 +0.9
From F 163.9 —4.9 252.8 -1.7
From H 160.3 -1.3 255.1 —4.0
Actual sitt- =

ing height 159.0 251.1

(* D, difference between actual and estimated ones,
Same as in all the followin+ tables.)

Table 11. Comparison between actual and estimated
sitting heights from single measurement in
female (mm.)

Estimated

> 24 weeks| . 34 weeks

i‘;t:}ll% of age D of age b
From E 209. 3 —6.1 295.3 +3.0
From U 208.3 —5.1 293.9 +4.4
From F 208.9 —5.7 290.0 +8.3
From H 207.2 —4.0 293.5 +4.8
Actual sitt-

ing height 203.2 298.3
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Table 12. Equations for estimation of sitting height
' from double measurements in male

Sh = 3.754 E — 5.859 U + 24.623
Sh = 0.357 E + 3.896 F — 0.523
Sh = 0.946 E + 2.155 H + 13.747
Sh = —0.628 U + 5.604 F + 3.826
Sh = 0.079 U + 4.735 H + 39.516
Sh = 3.476 F + 1.635 H + 4.760

Sh = 2.115 E — 1.382 U 4 9.926
- Sh 1611 E — 0.320 F + 19.058
Sh 1.208 E + 1.233 H 4+ 12.041
Sh = 1.797 U + 2.926 F — 3.451
Sh 1.581 U + 3.167 H + 17.397
Sh = 2.311 F 4 2.688 H + 16.043
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Table 14. Comparison between actual and estimated

sitting heights from double measurements
in male (mm.)

Estimated

= 20 weeks 29 weeks
i‘gg}% of age D of age D
FromE+U | 1629 | —3.9 | 283 | —7.2
From E+F 162. 8 —3.8 253.3 —2.2
From E+H 158.9 +0.1 255. 6 —4.5
Erom U+F | 165.4 ~—6.4 252.5 -1.4
From U--H 161.4 —2.4 254. 4 -3.3
From F+H 160.9 -1.9 254. 6 —3.5
Actual sitt-
ing height 159.0 251.1

Table 15. Comparison between actual and estimated
sitting heights from double measurements
in female (mm.)

‘Estimated R

ol 24 weeks 34 weeks
i‘gg;}% of age b of age D
From E+4U 209. 6 —6.4 296.3 +2.0
From E4+F 209. 6 —6.4 291.7 +6.6
From E-+H 208. 6 —5.4 295. 8 +2.5
From U+F 208. 6 —5.4 262.0 +6.3
From U+H 207.3 —4.1 295.1 +3.2
FromF+H | 207.7 —4.5 293.2 | +5.°
Actual sitt-
ing height 203.2 298.3

o BRLESe] 2R BiEBRAAE BX 7.2mm,
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ABSTRACT

A Study on the Equation Formulae for
Estimation of Sitting Height from the
Measurements of the Upper Extremity in the
Korean Fetus.

Hee Sook Keh, 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
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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 upper 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 upper
extremity are indicative of highly correlated condition.

2) Differences of approximately 3 mm. in male and
5mm. in femals are manifested between actual and
estimated “sitting heights, where the estimations are
based on single measurement.

3) Differences of approximately 3 mm. 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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