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A Study on the Equation Formulae for Estimation of Stature from the

Measurements of the Upper Extremity in the Korean Fetus
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Table 1. Stature (mm.)

Age in Ié;[n MAm(M) | otm(o) | vm(v)
M |50]154. 72:+1. 10| 7.76:£0.78] 5.02:40.50
1T 50[157. 60+-1.28] 9.06:£0.91] 5.75:-0.58
M [50180.36+1.02 7.2240.72] 3.93:0.39
- 50/178.48+1.20| 8.48:-0.85 4.75:+0.48
M |50/200. 48:-0.96| 6. 76:+0. 68 3.37:£0.34
BT |50/199.720.98) 6. 92:+0.69] 3.46:0.35
M|50 1216. 4440.93] 6.542:0.65 3.02::0.30
BoE 50[219. 28:0.96| 6.76:0.68 3.08::0.31
M|50|232. 80:£0.91| 6. 460, 65 2.770.28
2F |50[235. 68:+0.94) 6. 66:£0.67] 2.83+0.28
M|50[250. 726109 7.70+0.77] 3.070.31
2L ¥ [50}os4 5620.87] 6. 14+0. 61 2.41:0.24
M |50[267. 92:+0.86 6. 040.60] 2.25+-0.23
2 F |50]264.881.20] 8.50::0.85 3.21:+0.32
M |50 /284, 76:51. 06| 7.48:1:0.75 2.630.26
B 50[288. 24:£1.23) 8.70:-0.87] 3.02+0.30
M|50[301. 7621, 15 814081 2.70:£0.27
V% |50[303. 76102 7. 20k0. 72 2.37+0.24
M |50/315.48:£1. 06| 7.4920.75| 2.37:0.24
% F|50[316.68:1.04] 7.32:-0.73 2.310.23
M|50(329. 481, 10| 7.80::0.78 2.37:+0.24
®F 150/332. 08+1. 19| *8.40+0.84] 2.53%0.25
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Age i el n | IMAmD | otm(e) | VM) AEE M sex n | MEMQD | otm(o) | ViEm(W)
M|50[345. 841. 41 9.98%1.00] 2.89:0.29 M|50[171.38--0.53 3.74:0.37 2.180.22
i |50[347. 64£0.97) 6.88:£0.69| 1.98:£0.20 2 |¥ [sofirz 100,59 87405 217+0.22 3
M|50[356. 12-1. 19| 8.40--0.84 2.36:+0.24 50(179.50:£0.49| 3.43+0.34 1.92+0.19
% 'F [s0/360.36=1.24 6.75+0.88 2 44-0.24 2 ¥ |s0lre.440.41] 2892028 1.6140.16
M|50[371.00-+0.93 6.540.65 1.76+0.18 50192, 18+0.48| 3.40£0.34 1.770.18
® ¥ [solsra 201,05 7.40+0.74 1.970.20 2 50[193.00£0. 53 3.77:+0.38] 1.95::0.20
M|50[383. 76:+1. 23 8.70+0.87] 2.27+0.23 50[203. 58-0.4g) 3.38:0.34] 1.66::0.17
% V¥ [s0382 0612 8.860.89 2.3100.23 # | |50[e03. 180 48 3.37:0.34 1.66:0.17
M|50[395. 482120 8.48--0.85 2.14:0.21 50[213.86:0. 44| 3.10:0.31| 1.45%0.15 )
% ¥ [s0lsor. 481,30 9 19:40.9¢ 2 312023 % ¥ |s0[213.06+0.43 3 04%0.30] 143014 :
w M|50[412.840.98 6.94:0.69| 1.6820.17 ” 50 [223. 52:£0.37] 2.58::0.26 1.15:0.12
F |50 414.00+1. 16| 8.160.82 1.97:£0.20 50[223.78:0.38 2.70:+0.27] 1.21+0.12
M |50}421. 72:+1. 61 11.36%1.14] 2.69+0.27 50[236. 74+0. 54| 2.800.3§ 1.61:0.16
% F | 50 j426. 081 28] 9. 04:£0.90] 2.12:+0.21 ¥ |s0lems 74004 312031 1.330.13

5

[==]

M 50'432. 16£1.21) 8.54+0.850 1.982+0.20 243.48i0.37l 2.600. 26. 1.0740. 11

zlim|g(lnlz|lmlginlgia|lg|m|lg|im|lg|lmlg|=m|lglmiglmnlag=|lg|=lzm™=

F |50 434. 361, 45) 10.26+1.03] 2. 362-0.24 50(243. 460.38] 2.66::0.27] 1.090.11
M |50 458. 20:+1.17] 8.28:+0.83] 1.81:+0.18 50(251.0860.37| 2.582:0.26 1.03:£0.10
35 29
F|50}449. 4441, 41) 9.98:+1.00 2 224022 | 50 250. 60--0. 35, 2.50:£0.25] 1.0020. 10 .
M |50 |458. 28:1. 51 10.70:£1.07] 2.332:0.23 50(259.84£0.37] 2.65:£0.27 1.02:0.10
36 30
F |50 462 6421, 65 11 64:+1. 16 2.52+0.25 50 [259. 64:-0. 39 2.76:-0.28 1.06=0.11
|50 ]266.86::0. 38 2.69:£0.27] 1.010.10
31 —
Table 2. Sitting height (mm.) 50[268. 18:£0.48 3.40+0.34) 1.27:40.13
- .92:40.40] 2.854-0.29 1.020.10
Age In lsexl n | Mtm(M) | otm(e) | VEm(V) a2 50279 i 2 Lexol
50[279. 55-0. 37| 2.59+0.26] 0.9320.09
M [50107.740.55 3.85:-0.39] 3.57+0.36 |
16 50[288.862:0.47) 3.33:0.33 1.15::0.12
F [50[111. 16-0. 18] 4.820.48 4.3240.43 g3 || ] SR 2
50288, 68:-0. 40| 2.81+0.28 0.970.10 ¢
M|50[125. 34£0.57 4.01%0.40] 3.20:£0.32 '
17 50[298.862:0.40] 2.84::0.28 0.95:£0.10 ™
F [50[123.64£0.70] 4.97:0.50] 4.02:£0.40 34
50[298. 26:-0.36 2.5520.26 0.85:0.09
M|50[138. 3240.55 3.870.30] 2.800.28
18 , 50[306. 62034 2.380.24 0.780.08
F|50137.70:£0.46) 3.210.32] 2.33+0.23 |
M|50146. 500 45| 3.14:0.31] 2.14+0.21 % | F|50{307.36:0.39) 2.78:0.28 0.90:k0.09 -
19
+ + +
| F|5019.0420.45) 315:80.37 2. 110.21 M|50 316. 46:-0.37, 2.61:£0.26| 0.82:0.08
M|50(159. 28+0.45| 3.1820.32] 2.00+0.20 36
20
F |50(159. 1620 42| 2.99:+0.30] 1.88:+0.19 F'|501316. 10:£0. 41 2.900.29 0.92:£0.09

_g_
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Table 3. Body weight (g.)
Age in|
Age ml%in| MEmQD | otm(e) | ViEm(V)
MISO 84.742.02  14.25+1. 43116.82+1. 68
16
F50|  90.5+1.87 13.20-1. 32014, 59%1. 46
MJ50| 131.0:2.55 18.05+1. 8113.78:£1. 38
17
Fl50| 137.242.95  20.86:2. 0915 201 52
Mso] 173.4+2.31  16.36+1. 64 9. 4340.94
18
Fi50| 179.4+3.320 23 45:42.3513.0741.31
M50l 219.5+3. 50] 24. 752 48]11. 28+1. 13
19
F50| 224.543.23  22. 852 2910. 1841. 02
M50 278.2+4.68 33.1543.32]11. 92+1. 19
20
Flso| 272.7+4.09 28 93+2.89]10.61%1.06
M50 347.6+5.80  41.01:4. 1011 801 18
21
Fi50| 340.6:4.81 34.00+3 40[ 9.98:1. 00
M50 400.0"_'6.37] 45. 044, 50[11. 26:+1. 13
22
F50| 415.4:45.97 42 21:t4.2210. 162102
Mjs0| 501.0:8.03  56.78::5. 68|11 33113
23
F[50 492.8:+7.36 52 055.2110. 56=-1. 06
MJ50| 589.2:8.89) 62. 85-:6. 29)10. 671,07
24
Fl50 579.218.99 63 56:£6.3610.97+1.10
M50| 671.8+8.99 63546, 35| 9. 4640.95
25
Fl50| 666.4+7.89 55.3045.53 8.30+0.83
M[50| 740.67-11.61)  81.07+8.21[11. 08-+1. 11
26
Fl50| 774.6411.75 83.05-:8. 3110. 7241. 07
M|50 900.0-15. 27| 107. 94-10. 79[10. 991, 20
27
F|50| 926.4+12.90| 91.18-9. 1212, 55-1. 26
MJ50| 1002 8::12.64 89, 40+8.94) 8. 91-£0. 89
28
F[50| 1021. 8::18. 20] 128.70+12. 87|12 60+1. 26
MI50] 1067. 8214, 49| 102. 48:£10. 25| 9. 60:-0. 9
29
F 50[ 1117.0+18. 77| 132. 71+13. 27]11. 88+1.19
MJ50| 1222. 4:£20. 37 144. 00:£14. 4011 78:£1. 18
30
F|50) 1250. 4:19. 06| 134 7613. 48]10. 781, 08
MJ50 1355.0+-23. 40| 165. 4516. 5512. 21+1. 22
31

F‘sol 1385. 027. 49| 194. 40+19. 44/14. 04+1. 40

wiegln| MEma | oxme) | vimwn)
M50 1533. 0::21. 53] 152. 25:£15.23] 9. 93-0. 99

% | el 1520 0228 96) 176. 50:£17. 65]11. 58 1. 16
MJ5o| 1607. 0::20. 31| 143. 6014. 36| 8. 94-+-0. 89
B 50| 1724. 0:+:20. 58] 145. 50:+:14. 5] 8. 44+-0. 84
MJ0| 1823. 0:26. 04) 184. 10:+18. 41[10.10-1. 01

% (Pl 1822 0223 25/ 164. 40216 44] 9. 02:+0.90
M50} 1971 0+25. 25 178. 55+17. 86| 9. 06+0. 91

% ool 2120, 0432, 63| 230, 90:+23. 09[10. 89:+1. 09
Mjso| 2159. 0:£24. 51) 173. 30+-17. 33 8. 03+-0.80

% |7l 2190 0227, 7] 197, 05210, 71] 9. 00::0.90
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Table 4. Average of each measurement
in male (mm.)

Item n | MEtm(M) | ¢+xm(s) Vim(V)

Stature  (1050321. 872.77] 89. 8711.96| 27.923+0. 61

Total np-
per extr-{1050(133. 23+1. 18 38. 163-0. 83| 28. 641-0. 63
emity

Upper arm 1050, 52. 003=0. 43 13. 9710. 31| 26.860. 59
Forearm (1050 44.42:0. 38| 12.26+0. 27 27.5920. 60

Hand len~ 1050 37.27-0. 38 12.2810.27) 32.94:0.72

Table 5. Average of each measurement
in female (mm.)

Item n | MEtm(M) | extm(s) VAm(V)
Stature 1050/323. 6212. 80| 90. 60+1. 98| 32.4010.71
Total up-

per extr- [1050/133. 55+1. 18| 38.13::0. 83 28.550. 62
emity

Upperarm |1050] 52. 34-:0. 43| 13.91-0. 30| 26. 58:0. 58
Forearm [1050f 44. 24-0. 37| 12.09::0. 26| 27. 3320. 60

g&“d len-11050| 37.864-0. 38 12. 4530. 27| 32.87+0.72

Table ¢. Intercorrelations among measurements

in male
Total - Hand
upper pper an
Stature extre— | arm Forearm length
mity
Stature 0. 99003 [0. 98298 [0. 98126 [0. 98634
4-0. 0006|==0. 0010.4-0. 0012{--0. 0009
Eggg‘r 0. 99003 0. 99391 0. 99146 0. 97384
aDpe ity |-0- 0006 =-0. 00042-0. 0006{--0. 0016
Upper  [0.98298 [0. 99391 0.97926 [0. 98053
arm 40. 0010{-0. 0004 4-0. 0013|0. 0012
0.98126 0. 99146 | 0.97926 lo. 97487
Forearm |£4°061214-0. 00060 0013 +0.0015
Hand  |0.98634 |0. 97384 (0. 98053 {0. 97487
length  |3-0. 0009|--0. 0016|-0. 00120. 0015

Table 7. Intercorrelations among measuréments

in female
Total . P Hand
upper pper ore- an
Stature ext]:'e— arm arm length
mity
Stature 0. 99153 |0. 97907 [0. 98061 [0. 98607
--0. 0005|=-0. 00130 0012/+-0. 0009
Eggzlr 0.99153 0.99159 [0.99217 |0. 99022
e ity |0- 0005 0. 0005/3-0. 0005{=E0. 0006
Upper  10.97907 |0. 99159 0. 97048 |0. 97337
arm +-0. 0013/3-0. 0005 0. 0018|=0. 0016
0.98061 [0. 99217 0. 97048 0. 97221
Forearm |4 4°4019-4-0. 0005/3-0. 0018 40 0017
Hand  |0.98607 |0.99022 |0. 97337 [0.97221
length  |--0. 0009|4-0. 00063-0. 0016/-0. 0017
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Table 8. Equations for estimation of stature from
single measurement in male

= 2331 E + 11.310
=6324U — 6.978
7.191 F + 2.446
=726 H + 52930

v w v w

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

Table 9. Equations for estimation of stature from
single measurement in female

=237E +
6.376 U — 10.100
7.352 F — 1.632
= 7175 H + 51.974

8.843

I
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Table 10. Comparison between actual and estimated
statures from single measurement in

male (mm.)

Estimated stature izgfw:gegsj D* 22::;55‘ D*
From E 234.4| —1.3| 369.4| +1.8
From U 234.0| —0.9 | 366.8| +4.4
From F 240.5 | —7.4] 369.2| +20
From H 234.1| —1.0(1373.3| —21
Actual stature [ 233.1 371.3

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

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

Estimated stature 2§fwae§(l:s D ngw:gs] D
From E 306.1| —2.3| 433.1| +1.3
From U 306.2 | —2.4| 433.0| +1.4
From F 307.2 | —3.4| 427.0| +7.4
From H 304.5 —0.7| 432.3| +2.1
Actual stature 303. 8 ] l 433.4 ’

Table 12. Equations for estimation of stature from
double measurements in male

= 2.550 E — 0.534 U + 9.901
= 2.355E — 0.040 F + 9.890
1.385 E + 3.154 H + 19.796
3.525U 4 3.313F — 8.593
2.708 U + 4.237 H + 23.141
= 2991 F 4+ 4479 H + 22.078

I

v v n
{

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

=3 120E — 2.039 U + 13.665
= 2.823E — 1.409 F 4+ 9.042
= 1.901 E + 1.455 H + 14.655
2.983U + 3.934 F — 6.550
2.455 U + 4.534 H 1 23.468
= 3132 F + 4.235 H  24.723

i
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Table 14. Comparison between actual and estimated
statures from double measurements in

male (mm.)
: 20 weeks 29 weeks|
Estimated stature of age D of age D

From E+U 233.6 | —0.5| 370.0| -+1.2
From E4F 233.9| —0.8| 369.6| +1.6
From E+4+H 231.5| +1.6| 372.6 | —1.4
From U+4F 235.4| —2.2| 368.7| +2.5
From U+H 232.7 +0.4) 371.3| —0.1
From F+H 233.5| —0.4| 373.5| —2.3
Actual stature 233.1 371.2

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

Estimated stature 23fw§§1;s D %fwgg];s’ D
From E+4+U 306.0 | —2.2| 433.6! +0.8
From E4F 305.8| —2.0| 435.0! —0.6
From E+H 305.6| —1.8| 434.0| -+0.4
From U+F 306.6 | —2.8( 430.1| -+4.4
From U+H 304.8| —1.0| 434.4 0
From F+H 305.3| —1.5| 431.8| +2.6
Actual stature | 303.8 | | 4344
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ABSTRACT

A Study on the Equation Formulae for Esti-
mation of Stature from the Measurements of

the Upper Extremity in the Korean Fetus

Jang Jin Jung, 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 in age from 16 to 36 weeks to induce the
equation formulae for the estimation of stature in
terms of the measurements of the upper extremity and
the following conclusions have been drawn.

1). The correlation coefficients of over Q.9 between
the stature and the measurements of the upper extre-
mity are indicative of highly correlated condition.

2). A difference of approximately 3 mm. is manifested
between actual and estimated statures, where the
estimation is based on single measurement.

3). A difference of approximately 1 mm. is manifested
between actual and estimated statures, where the
estimation is based on double measurements.

4). The estimated stature from double measurements
is closer to actual one than is that from single mea—
surement.
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