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A Study on the Equation Formulac for Estimation of the Total Lower
Extremity Length from the Measurcments of the Upper Exiremity
in Korean Fetusecs
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Table I. Average of each mcasurement of lengths in male{mm.)

n Mam(M)

oimi;) Vim(Y) |

Hand 1050 37.86+0. 38

Total lower extremity 1050 128.9311.22 39.4340.86 30. 59-4-0. 67
Total upper extremity 1050 133.2311. 18 38.1610.83 28. 64+0.63
Upper arm 1050 52.00%0.43 13.9740. 31 26.86+0.59
Forearm 1050 44.4240. 38 12, 26+0. 27 27.59+0. 60
Hand 1050 37.2730.38 12.28+0.27 32.94-+0.72
Table 2. Average of each measurement of lengths in female (mm )

n Mim(M) gt+m (a) V+m(V)

Total lower extremity 1050 130.30+1. 22 39.4040.86 30. 2440. 66
Total upper extremity 1050 133.55=+1.18 38.13+0.83 28.55+0. 62
Upper arm 1050 52.3440.43 13.9140. 30 26.58+0. 58
Forearm 1050 44.2420. 37 12. 09+0. 26 27.3340.60
32.871+0.72

12.4540. 27
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Table 3. Intercorrelations between measurements of lower and upper extremity lengths in male

Lower extremi-ty Upper extremity Upper arm Forearm Hand
| Lower extremity 0.9915720. 0005 0.98323+0. 0010 ©. 985720, 0009 0. 9840910.0010
| Upper extremity  0.9915710. 0005 0.99391-4-0. 0004 0. 99146+0. 0006 0.973840. 0016
Upper arm 0.9832340.0010 0. 993913-0. 0004 0. 979260. 0013 0. 980531:0. 0012
Forearm 0.985724-0. 0009 0.99146+0. 0006 0.97926+:0. 0013 0. 9748710. 0015
Hand 0.98409--0. 0010 0. 97384-0. 0016 0.98053:0.0012 0. 97487+0. 0015

Table 4. Intercorrelations between measurements of lower and uppcr extremity ]engths in female

Lower cxtremlty Upper extremlty Uppcr arm Forearm Hand
Lower extremity 0.99184+0. 0005 0. 98233+0 0011 0 98434+0 0010 0. 98171+O 0011
Upper extremity 0. 991840. 0005 0.9915940. 6005 0.99217-+0. 0005 0.99022-0. 0006
Upper arm 0. 98233-0. 0011 0. 9515940. 0004 0. 9804820. 0018 0. 97337-0. 0016
Forearm 0.98434+0. 0010 0.9921740.0002 Q. 97048:0. 0018 0. 9722140, 0017
Hand 0.981714:0. 0011 0.9902210. 0009 0.9733740.0016 0.97221-+0. 0017
Table 5. Equations for estimation of total lower Table 7. Comparison between actual and estimated
extremity lengths from single measurement in total lower extremity lengths from single
male measurement in male (mm)
El=1,025 Eu ~ 7.633 ﬁf{’;’t’“};’“ed ng“fgeg‘s D* ng“;egeg(s D
El=2.774 U — 15.344
El=3.171 F — 11.931 From Eu 91.1 —0.6 150.7 —0.2
El=3.160 H - 11,174 From U 90.3  +0.2 1486  +1.9
From F 93.0 —2.5 149.8 +0.7
(Abbreviations; El, estimated total lower extremity From H 90.5 0 1515 _1.0

length; Eu, length of total upper extremity; U, length

of upper arm F, forearm length; H, hand length. Actual length 90.5 150.5
Same as in all the following tables.)

{D*, difference between actual and estimated ones.

Table 6. Equations for estimation of total lower Same as in all the following tables.)

extremity lengths from single measurement in

female Table 8. Comparison between actual and estimated

i total lower extremity lengths from sing]e

El 1.025 Eu — 6.563 measurement in female (mm.)

El=2.782 U — 15.284 . S

Estimated 24 weeks 34 weeks
El=3.207 F — 11.567 length of age D of age D

El=3.108 H + 12.643 -— o
— From Eu 123.4 +0.6 178.8 —0.6

=AY A REERd Qe HapEe HrmRol A From U 122.7 +1.3 178.1 +0.1
wEE Aol 2 6mmz Ad 23 o4 wophE L From F 123.1 +0.9 175.4 +2.6
g Ae Aol 01mmz AY At W okwe s Fomd o TR0 4200 169 413
iR QolA BF lmm AF i w3 Actual length  124.0 178. 2
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Table 9. Equations for estimation of total lower
extremity lengths from double measurements

in male

El=1.219 Eu — 0.535 U — 5.680
El=0.867 Eu + 0.495 F — 8,555
El=0.665 Eu + 1.148 H — 2,428
El=1.210 U + 1.838 F — 15.610
El=1.339 U + 1.666 H — 2.803
El=1.708 F + 1.497 H — 2.752

Table 10. Eguations for estimation of total lower
extremity lengths from double measurements

in female

El=1.096 Eu — 0.198 U — 5.775
El=1.007 Eu + 0.056 F — 6.696
El=1.047 Eu — 0.135 H — 4.482
El=1.344 U 4 1.712 F — 15. 909
El=1.443 U + 1.538 H - 3.431
El=1.779 F + 1.428 H — 2.434

Table 11. Comparison between actual and estimated

total lower extremity lengths from double
measurements in male (mm.)

Esnmated éb"};ééks D é97 v.v;:_e_l-.:_s_- D 7
length of age of age
From Eu+4U 91.3 —0.8 151.0 —1.0
From Eu+F 91.3 —0.8 150. 6 —0.1
From Eu+H 90.4 +0.1 151.3 —{0.8
From U+F 91.3 —0.8 149.6 +0.9
From U+H 90.0 +0.5 150. 3 +0.2
From F+H 91.4 -0.9 150. 8 —0.3
Actual length 90.5 150. 5

Table 12. Comparison between atcual and estimated
total lower extremity lengths from double

measurements in female (mm.)

Estimated

N 24 -:vieieks” D 34 ﬁeeks D
length of age of age
From Eu+U 123.3 +0.7 178.6 -0.4
From Eu+F 123.3 +0.7 178.6 —0.4

From Eu+H 123.5 +0.5 177.7 +0.5
From U+F 122.7 +1.3 177.3 +0.9

From U+H 122.3 +1.7 178.4 —0.2
From F+H 122.5 -+1.5 178.0 +0.2
Actual length 124.0 178.2
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—ABSTRACT—

A Study on the Equation Formulae for

Estimation of the Total Lower Extremity

Length from the Measurements of the
Upper Extremity in Korean Fetuses

Kee Yong Nam and Shin Yo Chang

Physical Culture Research Institute, College of
Medicine, Seoul National University Seoul, Korea

In order to induce the equation formulae for the
estimation of total lower extremity length from the
measurements of the upper extremity, authors meas-
ured the 2,100 Korean fetuses ranging from 16 to 36
weeks in age, and the following conclusions have
been drawn,

1. The correlation coefficients of over 0.9 between
the total lower extremity length and the measurements
of the upper extremity were indicative of highly
correlated condition.

2. Accordingly, the equation formulae for the
estimation of total lower extremity length from the
measurements of the upper extremity could be figured
out as Tables 8 and 9 (single measurement) and
Tables 12 and 13 (double measurements).

3. Differences of approximately 1mm. in both sexes
were manifested between actual and estimated total
lower extremity lengths, where the estimations were
based on single measurement.

4. Differences of approximately 1mm. in both sexes
were manifested between actual and estimated total
lower extremity lengths, where the estimations were
based on double measurements.

5. The estimated total lower extremity lengths
from single and double measurements were closer to

actual one in same degree.
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