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A Study on the Equation Formulae for Estimation of Stature from
the Measurements of Lower Extremity in the Korean Fetus
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EEBAAES EREEAA HES EEH7 85 weeks 5 0 | MEMOD | oxmle) | VEmM(V)

o] Pearson V& [EFFFKE FIA HREMHERE 501154.72+1. 10| 7.76::0.78 5.0230.50

fERE ¥ Shth Stevenson D& FARC] K HEHE 16 501157. 60128 9.06:£0.91] 5.75+0. 58
AN Afh£7} 958 %39l 2 Breitinger, Telkkd® 501180. 36::1.02 7.22:0.72 3.930.39
| Dupertuis ' Hadden» & %% B#A 2 %EAY & 17 50178 481.20] 8.48+0.85, 4.75:+0.48
| 259 HEsd FAKS SEES BHUT. KB
,i tor j&:ﬂi&*ﬁggg W*f ;:]}ﬁ ;“" f f] 501200. 48-0.96] 6.76--0.68 3.370.34
o " = . RreE 18 501199. 72-0.98 6.92+0.69 3.46+0.35
kel HAERTS HERA R &R HES oo M
WIS Jisted 2mA 2 XBAl Gu: SEHR g 50216 4450.99 6. 54:50. 65 3-02:—:3 g‘l’
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St BIEE 3 6000000l B3R at b EAESMH 27
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501250, 72+1.09] 7.70%0.77, 3.07+0.31
501254 5610. 87| 6.141:0.61) 2.41+0.24

50267.9210.86 6.0410.60 2.257-0.23
50,264. 88+1.20 8.50:£0.85 3.21£0.32

50;284. 76+1.06 7.48:20.75 2.63%0.26
50288. 24+1.23 8.70+0.87 3.0270.30

50{301. 76+1.15| 8.14+0.81 2.707£0.27
501303. 76::1. 02 7.2040.72[ 2.3710.24

501315. 4841.06] 7.49+0.75 2.37-0.24
501316.68+1.04] 7.32+0.73 2.3140.23

25

50[329. 481-1. 10| 7.80%0.78| 2.37+0.24
50,332.081+1.19 8.4040.84) 2.5310.25

50{345. 84-1.41] 9.98:-1.00\ 2.89%0.29
501347. 6410.97| 6.8810.69 1.9810.20

50:356. 12+1. 19| 8.4010.84] 2.3640.24
50:360. 36+1. 24! 8.7810.88 2.4410.24

501371. 00--0.93 6.547-0.65 1.760.18
50374.7241.05| 7.40+0.74 1.97+0.20
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Age in!

V+m(V)

weeks| SEX n[ M+m(M) | gtm(e) | VEm(V) Age inl ey n[ Mztm(M) | gtm(a)
M | 50[383.76-1.23 8.70+0.87 2.27-0.23 M | 50236.74+0.54] 3.800.38 1.61%0.16
30 | F | 50382.96+1.25 8.8610.89 2 313-0.23 27 | F | 50[233.74+0.44) 3.12+0.31 1.330.13
M | 50[395.48+1.20] 8.48+0.85 2.1440.21 M | 501243.48:-0.37| 2.60+0.26 1.0740.11
31 | f | 500397.48+1.30 9.19£0.92 2.31+0.23 2 | F | 50243.46+0.38 2.667-0.27] 1.09%0.11
M | 50412.84+0.98| 6.94+0.69 1.68+0.17 M | 50[251.08+0.37] 2.58+0.26 1.0340.10
32 | p | 50/414.00+1.16] 8.16:-0.82 1.970.20 29 | p | 50250.600.35 2.500.25( 1.0030.10
M | sol421. 72+1.61) 11.3641. 14 2.690.27 M | 50[259.84+0.37] 2.65+0.27] 1.02%0.10
33 | F | 501426.081.28 9.0430.90 2. 12:+0.21 30 | F | 50i259.6420.39| 2.76:0.28 1.060.11
M | 501432. 16+1.21| 8.540.85 1.98-+0.20 M 50:266. 86-0.3¢ 2.69+0.27] 1.01=0.10
34 | F | 50l434. 36+1. 45 10.26+1.03 2.36:0.24 3 g 50268. 18:£0. 48 3.401:0.34 1.2740.13
M | 50458.20-+1.17] 8.28+0.83 1.810.18 M | 501279.92:-0.40] 2.85:0.29 1.02+0.10
35 | F | 50449.44+1.41| 9.98+1.00 2.2270.22 32 | F | 50279.55+0.37| 2.590.26 0.93:0.09
M | 501458.28+1.51 10.70+1.07 2.33+0.23 M | 50288.86+0.47| 3.33+0.33 1.1540.12
36 | B | 50462 64-1.65 11.64+1.16 2.520.25 33 | £ | 50/288. 68--0.40| 2.81+0.28 0.97-0.10
M | 501298. 864-0. 40| 2.84-0.28 0.95+0.10
Table 2. Sitting height (mm.) 3t | F | |p0i2e8. 26:£0.36] 2.55:-0.26 0.85:£0.09
A‘;,geeeli‘; Sex; n | MAm(M) | g+m(s) | V£ (VD 25 M | 50i306.620.34 2. 3810.24] 0.780.08
M | 50[107.74+0.55| 3.85-:0.39 3.574-0.36 F | 501317.36%0.39 2.78+0.28 0.90X0.09
16 | | 501111.16-0.68 4.827-0.48 4.32+0.43 M | 50[316.46:+0.37| 2.61+0.26 0.8270.08
36
M | 50125.340.57 4.0120.40] 3.20:0.32 F | 50316.10:0.41] 2.90:£0.29) 0.92:£0.09
17| p | 500123.64-0.70 4.970.50] 4.02:+0.40
Table 3. Body weight (g.)
M | 50138.32--0.55| 3.87+0.39 2.80--0.28 :
18 | F | 50137.70+0.46) 3.2140.32 2.33£0.23 2 Sex] n | Mtm(M) | otm(ed | Vm(V)
M | 50146.50+0. 45| 3.14+0.31] 2.14+0.21 M 50; 84.7-2. 02| 14.25+1. 43| 16.82+1. 68
19 | p | 501149.04-0.45| 3.15+0.32) 2.11+0.21 16 | F | 500 90.5:41.87) 13.2041. 32 14.59+1. 46
M | 50l159.28+0. 45| 3.18+0.32] 2.00+0.20 M | 50 131.042. 55| 18.05-+1. 81 13.78+1.38
20 | p | 501159.16£0. 42| 2.99--0.30] 1.88+0.19 17 | ¢ | 50| 137. 242. 95| 20. 86+2. 09| 15.20+1. 52
M | 50{171.38-+0.53 3.74:-0.37 2.18+0.22 M | 50| 173.4+2.31| 16.36+1. 64 9. 43094
21 | 7 | 50/172.1040.53 3.74£0.37 2.17-0.22 18 | p | 50| 179. 4+3.32 23.45+2. 35 13.07+1.31
M | 50/179.50--0. 49| 3.43+0.34 1.920.19 M | 50| 219.543.50| 24.75+2. 48 11.28+1.13
22 | p | 50{179. 44-+0.41) 2.8940.29 1.614-0.16 19 | r | 50| 224.5+3.23 22.85+2. 29| 10.18+1.02
M | 50/192. 18+0.48 3.40+0.34] 1.7740.18 M | 50| 278. 2+4. 69| 33.15--3. 32| 11.92:+1. 19
23 | F | 50193.00+0.53 3.77+0.38 1.9540.20 20 | g | 50| 272.7+4.09 28.932. 89| 10.61+1. 06
M | 50[203.58-0.48 3.38--0.34| 1.6640.17 M | 50| 347. 6:5. 80| 41.01--4. 10| 11. 80+1.18
24 | r | 501203.18-0.48 3.37-+0.34] 1.660.17 21 | p | 50| 340. 6+4.81] 34.00+3. 40| 9.981.00
M | 50[213.8640. 44| 3.1020.31| 1.45+0.15 M | 50 400. 0+6. 37| 45.044. 50} 11.26+1. 13
25 | p | 501213.06:-0.43 3.04+0.30| 1.4370.14 22 | F | 50 415. 425.97] 42.2134. 22 10.161.02
M | 50l223. 524037 2.58+0.26| 1.15+0.12 M | 50| 501. 0+8. 03 56.7845. 68 11.33+1.13
26 | g | 50223.78--0.38 2.70+0.27| 1.2140.12 2 | F | 50/ 492.8£7. 36 52.055. 21! 10.56=1. 06
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Ay Sex| n | Mm@ | otm(a) | Vm(V)
M | 50| 589. 2+8. 89 62.85-6. 29| 10.67+1. 07
24 | | 50 579.248.99| 63.56-6.36 10.97+1.10
M | 50| 671.8+8.99| 63.54--6.35 9.46+0.95
25 | g | 50 666.447.82| 55.30-5.53 8.30--0.83
M | 50/740. 611. 61| 81.078. 21| 11.08+1.11
26 | g | 50774.6+11. 75| 83.05--8. 31| 10.72+1. 07
M|s !900 0=+15. 27]107.944-10.79] 10.99£1. 20
& | p 50:926. 4-£12. 90| 91. 18:9. 12] 12.55%1.26
M | 501002.8-12.64] 89.40--8.94 8.91+0.89
28 | F | 501021.8--18.20'128.70+-12.87 12. 60-t1. 26
M | 501067.84-14.49]102.48--10.25 9. 60-+0.96
2 | F | 50{1117.0418.77/132.71+13.27| 11.88+1.19
M | 50[1222.4+-20.37]144.002-14.40] 11.78-+1.18
30 | £ | 5011250.4419.06/134.7613.48 10.78£1. 08
M | 50/1355.0+-23.40/165.45--16.55) 12. 21+1. 22
3L | B | 5011385.02-27.49/194.40-19.44] 14. 04=-1. 40
M | 5011533.0+21.53152.254-15.23 9.93+0.99
32 | F | 5011524.04-24.96/176.50+17.65| 11.58+1. 16
M | 50[1607.0-20.31/143.603-14.36] 8. 94--0.89
3 | F | 501724.04-20.58(145.50+14.55 8. 444-0.84
M | 50(1823.0-26.04/184.10+-18.41] 10.10=1. 01
34 | £ | 5011822.0423.25/164.40+16.44] 9.02--0.90
_ | M| 501971.0+25.25178.55:£17.86] 9. 06:0. 91
35 | F | 502120.04-32'65[230.90--23.09| 10.89-1. 09
M | 502159.0+24.51173.30+17.33 8. 03=-0. 80
36 | ¢ | 502190.04-27.871197.05+19.71] 9.0040.90
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Table 4. Average of each measurement in male (mm.)

V4+m(V)

Item ] n ‘ M+m(M) | oxm(e)

Stature | 1050321 87+2. 77 89. 871,96 27. 92+0. 61

Total
lower 1050128. 9341. 22 39. 43+0. 86 30. 591:0. 67

extemity {
Thigh 10501 60. 01+0. 55/ 17. 7010. 3929. 501=0. 64

Leg 1050I 55. 49+0. 53 17. 070. 3730. 770. 67
Foot + . 720.
length 1050| 45. 7830. 49‘ 15. 900. 35/34. 7240. 76

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

V+m(V)

Item l n l hzvim(M)\ o+m(a)

Stature | 10501323. 62280 90.60--1.98/32. 4010.71

Total
lower 1050130. 30=+1. 22 39. 40-+0. 86| 30. 24+0. 66

extemity
Thigh 1050| 61. 36-0.55 17.8230.39(29. 0410.63
Leg 1050| 56.0530. 53 17.10-+0. 37|30. 503-0. 67

Foot
length 1050 46. 560. 49, 15.91+0. 35/34. 17£0.75
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Table 6. Intercorrelations among measurments in male

Total
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Table 8. Equations for estimation of stature from

Stature e;‘;‘}fﬂ‘; ity Thighll Leg Iglogotth single measurement in male
Stature 0.99345| 0.98180| 0.99035| 0.99073 S 2.263 E 4 30.101
=+0. 0004|=0. 0011{=-0. 0006/=%-0. 0006 S = 498 T -+ 22.66
fotal | 0.99345 0.99411) 0.99706| 0. 98708 S = 5211 L + 32712
X /0. 0004 0. 0004|+0. 0002/-0. 0008 S = 5601 F + 6545
s Abbreviations: S, estimated stature; E. length of total lower
Thigh 0.98180, 0.99411 0.98824) 0.97815 extremity; T. lengh of thigh; L, length of leg; F, length
0. 0011) 0. 0004 0. 00071-0. 0013 of foot, Same as in all the following tables>.
Leg 0.99035/ 0.99706] 0.98824 0. 98838
=+0. 0006] 0. 0002/2-0. 0007 0. 0007 Table 9. Equations for estimation of stature from
}:ooth 0.99073 0. 98708 0.97815| 0.98838 single measurement in female
engt
=0. 0006] 0. 0008|+0. 0013|==0. 0007 § = 92981 E 4+ 96.406
= 4 T 17.311
Table 7. Intercorrelations among measurements in female S 4.992 +
S = 5250 L <+ 29.357
Total Foot
Stature | lower | Thigh | Leg length S 5.644 F 4+ 60.83%
extremity ng
Stature 0.99220 0.98229) 0.99133 0.99054 Table 10. Comparison between actual and estimated
Total 0. 0005/=10. 0011|+-0. 0006/ +0. 0006 statures from single measurement in male
ota
lower | 0.99220 0.99433| 0.99692 0.98614 (mm.)
extre- Estimated |20 weeks 29 weeks
mity|0. 0005 =+0. 0004|=-0. 0002/3-0. 0009 stature of age D* of agg__} D*
Thigh | 0.98229 0.99433 0. 95578] 0.97510 From E 234.00 —0.9 369.8 +1.4
=+0. 0011] 0. 0004 0. 0027|-+0. 0015 From T 232.6/ +0.5 370.71 +0.5
Leg 0.99133/ 0.99692 0.95578 0.98671  From L 235.4 —2.3 367.3 3.9
=+0. 0006/ 0. 0002/-0. 0027 -+0. 0008 From F 236.9 —3.8 371.8f —0.6
Foot 0.99054| 0.98614] 0.97510} 0.98671
length +0 0006 io- 0009 io 0015 io' 0008 Actual stature 233.1 371.2
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(*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.)

o) AR A HET HRIA BASESE HES 2
71 Rl 200k 298 A= BHMREE,

24F4 B <}

UPEANA = LEBRRE 10 BEBHHIL %
it AR KT HAHET BNHES F10%
R EIIEA FoRdglel. oA v HFHES AW
FRIAE ERE Bl E BA 3.9mm o] kel
A 7. Tmmol Ak K E & Bkl A& Zmm, Zifel

Estimated |24 weeks ‘ D 34 weeks D
stature of age of age
From E 306.7, —2.9 432.0f +1.4
From T 307.9 —4.1 425.7, +7.7
From L 308.11 —4.3 427.8) +5.6
From F 304.7, —0.9 432.2| +1.2
Actual stature l 303. 8| ’ 433.4
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Table 12. Equations for estimation of stature from
double measurements in male

= 3.229 - 2117

S E T 4+ 32496
S = 2279 E —~— 0.016 L 4 28127
S = 1315 E 4+ 2391 F 4+ 42867
S = 088 T 4 438 L -+ 27.958
S = 1498 T -+ 3985 F + 49.542
S 2411 L + 3063 F + 47.860

Table 13. Equations for estimation of stature from

double measurements in female

S 3.0656 E — 1693 T -+ 28132
S = 1533 E + 1764 L -+ 24.998
S = 1232 E + 2642 F 4 40.078
S = 2069 T + 3205 L + 17.02
S = 1662 T + 392 F 4 37.635
S = 2649 L + 2848 F 4+ 42.541

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

male (mm.)

Estimated stature ngw:;é(s D ngw:geé(s D
From E+T 234.3 | —1.2 369.4 | +1.8
From E+L 232.8 | +0. 369.2 | +2.0
From E+4F 234.5 | —1. 371.0 | +0.2
From T+F 2.2 | —11 3687 | +2.5
From T+L 234.6 | —1.5 372.1 | —0.9
From L+F 235.4 | —2. 370.2 | +1.0
Actual stature ‘ 233.1 I [ 371.2 ,

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

; 24 weeks 34 weeks
Estimated stature of age ‘ D of age D
From E+T 306.3 | —2.5, 434.6 | —0.2
From E-L 307.1 | —3.3 431.5 | +2.9
From E+F 305.6 | —1.8 433.0 | +1.4
From T+L 307.6 | —3.8 429.5 | +4.9
From T+F 305.1 | —1.3] 433.6 | +0.8
From L+4F 306.2 | —2.4 431.0 | +3.4
Actual stature 303.8 434.4
V. % ®
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ABSTRACT

A Study on the Equation Formulae for Esti-
mation of Stature from the Measurements of
Lower Extremity in the Korean Fetus
Soon Heung 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 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 lower extremity and
the following conclusions have been drawn.

1). The correlation coefficients of over 0.9 between

the stature and the measurements of the lower extre-
mity are indicative of highly correlated condition.

2). Differences of approximately 2 mm. in male and
4 mm. in female are manifested between actual and
estimated statures, where the estimations are based
on single measurement.

3). Differences of approximately 1 mm. in male and
2 mm. in female are manifested between actual and
estimated statures, where the estimations are based
on double measurements.

4). Estimated stature from double measurements is
closer to actual one than is that from single measure~
ment.

5). Estimated stature from the measurements of
the upper extremity is closer to actual one than is

that from the measuretents of the lower extremity.
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