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A Study on the Equation Formulae for Estimation of Sitting
Height from the Measurements of the Trunk in Korean Fetuses
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—Park, Kim & Chang: Formulae for estimation of sitting height—

Table 1. Stature (mm)
Qggk;“ISex! LM+m(M) a+m(a) \ VEm(V)
16 | M| sise. 721,100 7.76£0.78  5.02:0.50
F | 50{157.601.28 9.06:£0.91] 5.7570.58
17 | v |s0li80.361.02 7.22:00.72] 3.93:r0.30
F |50/178.487F1. 20| 8.48=-0.85 4.750.48
(s | M |50/200.48::0.96 6.76:0.68 3.37:-0.34
F |50[199.7240.98 6.9270.69 3.463:0.35
M |50216.44:00.93 6.54--0.65 3.02:0.30
19 ;
F |50j219. 28°60.96| 6.7630.68 3.080.31
b0 | M |50232.80+0.91) 6.460.65 2.77-0.28
F | 50235 680,94 6 664.0.67 2 83+0.28
op | M |50250.722:1.09) 7.70:£0.77  3.07:£0.31
F | 50254563087 61434061 2.41%£0.24
op | M |50[267.92::0.86 6.04:40.60 2.25:0.23
F | 50(264.88+1.20 8 50%0.85 3.21+0.32
o3 | M 50'284. 76--1. 06| 7.48+0.75 2.63+0.26
F |50288.24%1.23 8.7030.87 3.0230.30
oa | M| 50330176115 8.14:00.81] 2.7040.27
F |50303.76:51.02 7.2040.72 2.37%0. 24
o5 | M |50[315.482:1.06) 7.49:0.75 2. 3740, 24
F |50(316.68-1.04| 7.3240.73 2.31%0.23
o5 | M |50329.48:01.10) 7.804-0.78 2.37:0.24
F |50332.08£1.19| 8 403-0.84 2.53+0.25
o7 M |50[345. 841,41 9.981.00 2.89%0.29
F |50347.6420. 97| 6.88%0.69 1.98%0.20
og M |50B56.12:61.19| 8.4020.84 2.3620.24
F |50[360.361.24 8.7810.88 2.44%0.24
o | M 50/371.0040. 93| 6.54£0.65 1.76-0.18
F | 50837472105 7.4030.74 1.97+0.20
o0 | M |50[383.76:1.23 8.70:0.87 2.27-0.23
F |50/832.961.25 8.86£0.89 2.31%0.23
5 | M {50395 48120 8.48-0.85 2.14-0.21
F | 50307483130 9193092 2.31%0.23
ap | M |50412.84+0.98 6.94-£0.69 1.68+0.17
F |50[414.00%1.16] 8.1620.82 1.87-:0.20
53 | M |0l421.72:01.61) 11.36:1. 14! 2.69:0.27
F | 50426.08%1.28| 9.04-0.80] 2.12+0.21
oy | M |5032.1621.21) 8.542-0.85 1.8840.20
F |50434.3691. 45| 10.2641.03 2.364-0.24
g5 | M |50j458. 201,17 8.28-+0.83 1.8140.18
F | 501449, 441.41] 9.981.00 2.2270.22
45 | M |50458. 285151 10.70+1.07 2.3340.23
F | 5046264165 1164116 2.52300.25

(Abbrevxatlons M, arithmetic mean; o,
deviation; V, coefficient of variation; m, mean error.
Same as in all the following tables.)

standard

Age

Table 2. Slttmg he1ght (mm)

|

ln
weeks | |Sex n[ M-+-m(M) fr+m(0) } V4+m(V)

16 | M |507107. 740.55 3.85:-0.39 3.57+0.36
F [50111.16%0.18) 4.82E0.48 4.3230.43

17 M |125 344057 4.0140.40| 3.20+0.32
| F | 50123.643£0.70 4.97%0.50 4.02:0.40

i M | 50138.32-40.55 3.87+0.39 2.80-+0.28
F |50137.70°00.46 3.21%0.32 2.3330.23

19 M .)0146 5040.45| 3.1440.31| 2.14+0.21
F | 50149 04:£0.45 3.150.32 2.110.21

oo | M 50[159. 284-0.45 3.18-0.32 2.00-£0.20
F |50150. 16:60.42 2 99%0.30) 1.88:0.19

oy | M 50171.3810.53| 3.7440.37 2.18-0.22
| F }50172 10:£0.53 3.740.37) 2.17+0.22

op | M 50179.50£0. 49 3.43+0.34 1.920.19
F 0J179 44E0. 41\ 2.89+0.29) 1.61+0.16

03 M 501192. 18:20.48 3.40+0.34 1.7740.18
F 50193 00%0.53 3.7740.38 1.6640.20

01 M |5003. 580,48 3. 38+0. 34! 1.660.17
F | 50208 1830.48 3.37%0. 3] 1.66%0.17

o5 | M 50213.86--0.44] 3.1040.31] 1.45+0.15
| F |50213.0620.43 3.04£0.30 1.43:0.14

g | M 50223. 5200, 37 2.58:-0.26) 1.15-0.12
F | 50[223. 780,38 2.70+0.27 1.2140.12

g7 | M |501236.742:0.54 3.8040.38 1.61:£0.16
F 150\233. 740,44 3.12=0.31] 1.33%0.13

0 M | 50243.4840. 37 2.60--0.26 1.07+0.11
F |50243.46°60.38 2.6620.27 1.09%0. 11

% \M 50251, 0850, 37 2.5820.26| 1.03:0.10
| F |50250.60°£0. 35 2500025 1.00%0.10

w0 | M 50'239 84--0.37| 2.65+0.27 1.02:+0.10
F 50]259 647-0.30 2.76+0.28 1 060,11

s | M 50/266. 86£0.38] 2.69-0.27 1.01£0.10
F 50‘268.184-0.48 3.4030.34| 1.27%0.13

ap | M |50279.92:40.40 2.85:20.20 1.02:£0.10
F 50279 554°0.37| 2.5970.26 0.93%0. 09

5 | M 50288.86-£0.47| 3.33-£0.33 1.1540.12
F | 50288 68:50.40 2.810.28 0.97%0.10

o ! !

sy | M |50298.8620.40) 2.84:0.28 0.9510.10
F 50|298.26i0.36 2.5540.26 0.85+0. 09

s | M |306 6240034 2.380.24| 0.78--0.08
F |50317.3670.30, 2.78%0.28 0.90—0.09

5% I M 5016.46:0.27) 2.6140.26] 0.820.08
| F |50316.10%0.41] 2.900.25| 0.92+0.09




Table 3. Body
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Table 4. Average of each measurement in male(mm.)

Eemsex|n | Mam(0) | oxm(e) | VEm(W)
6 | M[po| 8e.7x2.02 14.25:+1.43)16.8241. 68
F 50| 90.5%1 87 13.20%1.32(14.59+1.46

17 | Mlsq 1310255 18.05+1.81/13. 781. 38
F 50 137.2%2.95 20.86%2.09/15.20%1.52

18 | Mo 178.422.31] 16.36:1.64] 9.43:+0.94
F 50| 170.4%3.32 234572, 3513.07%1. 31

1o | M B0 219.5%3.50) 24.75+2. 48fi1.28+1.13
F [50 224.5%3.23 228542 29/10. 18%1.02

oo | M B0l 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[p0| 347.645.80 41.0144.1011.80%1.18
F 50| 340.6%4.81 34.00%3.40 9.98%1.00

02 | Mool 400.06.37 45.04+4.50/11.26:+1.13
F |50 415.4%5.97) 42.21-b4. 2210, 1621, 02

o3 | M 50| 501.0+8.03 56.78:+5.6811.331.13
F |50, 492.8%7.36 52.05%5. 21/10. 561, 06

o1 | M[50| 589.28.89 62 85:+6.20]10. 671107
F 50| 579.2%8.98 63.56%6. 36[10. 971, 10

o5 | M50 671.8::8.89 63.54-:6. 35 9.46-£0.95
F (50 666.4%7.82 55.30%5.53 8 3010 83

o6 | M |50 740.6+11.61] 81.0748. 21110821, 11
F 50| 774.6%11.75 83.058. 31(10. 7251, 07

o7 | M 50| 900.0:£15. 27107. 944-10. 7910, 99:+1. 20
F [50] 926.4%12.90| 91.18% 9.12[i2.55:£1. 26

og | M |50[1002.8:12. 64 89.40- 8.94] 8.91-+0.89
F 50[1021. 818,20 128. 7012, 8712 60°+ 1. 26

0o | M [5011067.8214. 49102, 48-£10. 25| 9. 600, 96
F [50[1117. 0-£18.77/132. 71413, 27,11, 8% 1. 19

a0 | M 501222, 4-+20. 37144. 00 14. 40)11. 78-1. 18
F 50[1250. 4719, 06134. 7613, 48{10. 781, 08

a1 | M [50[1355. 023, 40[165. 4516, 55l12. 21-+1. 22
F [50{1385. 027, 49(184. 40519, 4414, 041, 10

az | M [50/1533. 0421, 53[152. 25:+-15. 23] 9. 93+0. 99
F 5011524, 0-24. 96176 5017, 65,11, 58+ 1. 16

g3 | M [50(1607. 0+20. 31[143. 60--14. 36] 8. 94-r0. 89
F [50[1724. 0-620. 581145. 50 14. 55 8. 4470, 84

o4 | M [60lt823. 0-Hi26. 0af184. 10:+-18. 4110. 101, 01
F [50|1832. 0--23. 25[164. 4016, 44| 9. 020, 90

a5 | M [pol1o71. 025, 25[178. 55:+-17. 86| 9. 06-+0. 91
F [50[2120. 0532 65/230. 50%:23. 09(10. 89+ 1. 08

a6 | M [50l2159. 0+-24. 51[173. 30-+17. 33 8. 03-+0. 580
F [50/2190. 0:£27. 87/197. 05+ 19. 71| 9. 000, 90

n | MtmM) | e+m(s) | VEmV)
Sitting 11050220, 10+1. a0ls1. 40-£1. 3427.90+0.61
Trllég];th 10501114. 54+ 1. 08/35. 08+0. 77{30. 6240. 67
Biacromial [1050! 76. 104-0. 6721. 7340. 4728. 554-0. 62
Chgjga dith {10501 58.35:0.49115. 74:+0. 34/26. 98+6. 59
Biiliac 1050, 53.804-0.5317. 06--0. 37(31. 71-0. 69
Table 5. Average of each measurement in female(mm.)

n | MEmO) | oxm(e) | Vam(V)
S“}:ie?gght 1050'220. 05-+1. 90/61. 42--1. 34(27. 9140, 61
Tfl‘gggth 10501115. 36--1. 11|35. 894-0. 78/31. 114-0. 68
Biacromial |1050] 76.754-0. 69:22. 20--0. 4828. 920, 63
Ch;f;a dth 1050 59. 10=0. 51/16. 63:+0. 36(28. 1440, 61
Biiliac 1050) 54.06:£0, 54/17. 620 38132.5910. 71




—Park, Kim & Chang: Formulae for estimation of sitting height—

Table 6. Intercorrelations between sitiing height and measurements of trunk in male

Sitting height | Trunk length | Biacromial | Chest breadth | Biiliac
‘ Sitting height 0,98169=0. 0011| 0. 97229-+0. 0017 0. 983590, 0010‘ 0. 9691240. 0019
| Trunk length 0. 98169+0. 0011 0.973443-0. 0016| 0.97714=:0.0014| 0. 96443-+0. 0022
Biacromial 0.9722910. 0017| 0. 9734410. 0016 0.984850. 0009, 0.9624510. 0023
Chest breadth 0. 98359-0. 0010| 0.97714-0. 0014 0. 98485-E0. 0009 0. 9884940. 0007
Biiliac | 0.96912-0. 0019 0.96443=%0. 0022‘ 0.96245:£0. 0023 0. 9884910. 0007

Table 7. Intercorrelations between sitting height and measurements of trunk in female

Sitting height | Trunk length ' Biacromial Chest breadth Biiliac

Sitting height 0. 99830-+0. 0001] 0.97469+-0.0015/ 0.977160. 0014/ 0.96824+0.0019
Trunk length 0. 99830+0. 0001 0. 98212--0. 0011} 0.97218-0. 0017] 0.96334:*;9. 0022
Biacromial 0. 97469-0. 0015| 0.98212+0. 0011 0.97166-£0. 0017 0.96019-+0. 0024
Chest breadth 0.977162-0. 0014] 0.97218-0.0017 0.97166=0. 0017, 0.97166+0. 0018
Biiliac 0. 968244-0. 0019| 0. 963344-0.0022) 0.96019+0. 0024| 0.971161-0. 0018
2. EMEN Table 9. Equations for estimation of sitting height
do pEARENY] Y28 HEFARES RS 4 from single measurement in female

3 AES ﬁﬁﬁﬁ’riﬂﬂﬂﬁ%_ Az 7k ﬁﬁﬁgggﬁﬁ; Sh — 1.708 T + 23.015
3 S . 'E‘ 3 i

Hshe] #ossh M7 fﬁf}ﬁq Ejf‘é‘ v Sh = 2.698 A - 12.978

Al o e Al o] & EHHEAe

0.99 WA 0.96;]*’“:1%%:;1:( HfE Sh = 3.608 C + 6.817

O —

4 FEREA 24T S \ Sh = 3.374 1 -+ 37.652

3. E—IEERtRI@o AL SEHERAS

EHE, HE BE L FRES BREHNEDA Table 10. Comparison between actual and estimated
HmE gEEsE EFHERL Red #sk @ XK sitting heights from single measurement
S - in male (mm.)

el o] Akl A WEY &8st HEAET H® ~Estimated %weeks| o |9 s - -
st Ao WPES HOOREA AL Mgy _Sione height [ of age of age

|
. . ~ From T 161.6; —2.6] 253.0f —1.9
z, 41538 UREANE KHERREE &8 1
srodReiA )l H34RE i 186. 8‘ —7.8  251.4_ 0.3

From A
= =90 = & PAS ‘ <
A mpeSihEd o B FHmE MPMAES of AKX Prom C 165.4; —6.4) 2183 428
a @RS o HEAET H10E} Filkd HE From I 162.6 —3.6| 246.3  +4.8
HREo . old 98+ K4HES HeHAHY 2R Ac}::iaglh:itﬁng 159'0‘; 251. 1
L i 3 = A
€ BRI = H20ERRE )E'#Eoﬂi HHE A 2 (*D, difference between actule and estimated ones.
7} 7.8mmE A |kolz H29BME HiENAH 9L A Same as in all the following tables.}
Table 8. Equations for estimation of sitting height Table 11. Comparison between actual and estimated
from single measurement in male sitting heights from single measurement in
= female (mm.)
Sh =1.719 T + 23.206 Estimated 24 weeks’ D 134 weeks]| D
Sh = 2.747 A + 11.053 sitting height | of age | of age |
Sh = 3.839 C — 3.908 From T 202. 2 +1.0] 299.9 —-1.2
Sh = 3.487 I <+ 32.499 From A 203.7 —0.5 293.8 +4.5
From C 202.0 +1.2] 291.5 +6.8
{Abbreviations: Sh, estimated sitting height; T, trunk From 1 202.00 +1.2 294.8 +3.5
length; A, biacromial; C, chest breadth; I, biiliac. Actual sitting 203. 2 298, 3 .
Same as in all the following tables). height . -
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Table 12. Equations for estimation of sitting height
from double measurements in male

Sh = 1.188 T + 0.907 A + 15.003
Sh = 0.817 T + 2.169 C — {.040
Sh = 1,183 T + 1.116 I + 24.538
Sh = 0.283 A + 3.511 C — 6.303
Sh = 1.506 A + 1.630 I + 17.799
Sh = 4.389 C — 0.450 I — 11.788

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

Sh = 1.949 T — 0.385 A + 24.262
Sh = 1.494 T + 0.469 C + 19.984
Sh = 1.547 T + 0.335 1 + 23.478
Sh = 1.259 A + 1.946 C + 8.413
Sh = 1.633 A + 1.429 I + 17.495
Sh =2.397 C + 1.161 I + 15.633

Table 14. Comparison between actual and estimated
sitting heights from double measurements
in male {(mm.)

" Estimated |20 weeks 29 weeks
sitting height | of age I D of age J D

From T+ A 162.1 —3.1 251.3 —0.2
From T+ C 161.4 —2.4 251.7 —0.6
From T+ 1 161.4] —2.4 251.1 0
From A+ C 164.6f —5.6 249.1) +2.0
From A+ 1 164.0 —5.0 249.5 +1.6
From C_-i— 1 165.0 —6.0 249.0 +2.1
Actua) sitting 159.0 251.1

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

_ Estimated 24 weeks‘ p 34 weeks| D

sitting height of age of age ‘
From T+A 202.00 1.2 300.2 —-1.9
From T+C 202.1 +1.1 298.9 —0.6
From T+ 1 202.1 +1.1 299.5‘ -1.2
Frow A+C 202.71 +0.5 293.0, 5.3
From A+1 202.5| +0.7| 296. 4’ +1.9
From C+ I 2019 +1.3 203.2 +5.1
Actual, sitting 203. 2 208.3
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ot

4. ZEWEMBENA Y L@

BRE, FiE, ki ¥ A8ES “@EHIEEY %
A4 ERE FE, ERREs WiE SRRt BRE,
HeEst Beig, EHEs BRdE s BREs 6k
o “EBAFUEA Y AEE HESE AKE B
ol #12% ¥ #1sKe HmsAd

A RPEC A g zho] EEAMIME B 261
Aol A AR AT HESLHS WULES HEH
o B4k 2 Fiske) RFHGS. AL 2y B
Mhidl A S20E5R REETEEE A mEd &
el WAL %5 6. 0mmz FAol =, H20E
RY ExEAREEAA 251 oz Bl &
IR A e HEBREY EiEliEEd M #ED
A KL RSe #£7 5.3mmEA Hkelz H24E
Bafiel A FEiEEEA A 27 0.5mmEN  Fhel
o=

% 3

A BT ¥ A=A BA T & BR A
— MR HEA A BES HEdE ORE BHI W
e AT FREA F& HEMA O £%E e
Ty AAE FFEEEEA A Y Qo] WMad A vl
9t

AP WO RREES Hdd s g
o) HMMAE %z PearsonFid (eistd &
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HHo] ISR A F36IEA A o) MBRAN B2
A 5068 MfESHE G B = BRRE
A ERBEL Stz e BRZ Lol BAY KB
g et 2 ol gL BEo wE BRdAdA AR
€ EWIR THES FHT A7 =86 REsm
¥tke gle Zolx vA AEEEARER] FED
£ Ao AvA gert

#ES WERINES Ar3e HEEEEE 2e &
B HMEAECL 0.9650 A 0.994t0]o] glolA GRS
4 AAREe] Rarg€ & & ged TRE19%69) 9 2=
HHE19%9° £& WEF RS L THRINESH
HMGREE 94 0.954014 0.994}0lo} @13, {EFRE
(1969)°] 7} & HE=t ERHMES A A= 0.95
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o A Q.99 o el Slx, EEERM(1969) FRIER(1974)
7 BF& WA 48 ETHARESAS] MMAENRS
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ABSTRACT

A Study on the Equation Formulae for
Estimation of Siiting Height from the
Measurements of the Trunk in

Korean Fetuses

Choon Shik Park, Ye Hum Kim

Department of Surgery,
and

Shin Yo Chang

Department of Anatomy, College of Medicine
Seoul National University, Seoul, Korea.

The authors have measured the 2, 100 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 trunk and the
following conclusions have been drawn.

1. The correlation coefficients of over 0.9 between
the sitting height and the measurements of the trunk
are indicative of highly correlated condition.

2. Differences of approximately 4mm. in male and
3mm. in female are manifested between actual and
estimated sitting heights, where the estimations are

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

4. The estimated sitting heights from double mea-
surements are closer to actual one than from single

measurement.
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