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The Effect of Anthropometric Measurement and Body Composition on
Bone Mineral Density of Korean Women in Taegu
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ABSTRACT

The purpose of present study was to assess the change of bone mineral density(BMD) and
the influences of anthropometric indices and body composition on BMD in Korcan women in
Tacgu. Subjects were 242 healthy female in the range of 7 - 67 years old, were divided into 4
age groups in order to assess the influence of factors on BMD according to age. Body com-
position and BMD measurements of lumbar spine, femur(neck, ward's triangle, trochanter) and
total body were performed by dual encrgy X-ray absorptiometry. The analysis indicated that
BMD of most region was positively related to body weight, BMI in all groups and related to
WHR, trunk fat mass, skinfold thickness in group 3(35 49 years) and group 4(50 - 67 years),
and closely related to femurs than lumbar spine. This study found correlations between BMD
and both total fat body mass and total lean body mass in group 1, 2, 3, and correlations
between BMD and only total fat body mass in group 4. But on regression models the most sig-
nificant predictor of BMD throughout the skeleton was total lean body mass in group 17 -
16ycars) and 2(17 — 34years), and total fat' body mass in group 3 and 4. Tt is concluded that
the our data can be used to screen early women of low bone mass. This study confirms that
one of the most effective way to prevent osteoporosis and.the fractures is to maximize peak
bone mass in early life and to minimize bone loss through maintaining adequate weight.
(Korean J Nutrition 29(7) : 778~787, 1996)

KEY WORDS : BMD - weight - fat body mass - lean body mass - dual energy X-ray ab-

sorptiometry.
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L7 9A] AFol| 4Tt A, AFE SAsk A
A A (body mass index : BMI, kg/m?& 350
9, 4 (upperarm), £ (abdomen), 312 (waist), 9
ol thip), thEF(thigh), A=) (medial calf) ¢} E&
g 2ol A Z483 waist hip ratio WHR)E T3}
4t} Lange skinfold caliper(Cambridge scientific in-
dustries, Cambridge, MD)ZE o]&3le] ula} 2wk 4
(skinfold thickness)E 33 ZAslo] HAZke Had
o} o)F(biceps), AFE(triceps), 778Hsubsca-
pular), 424 (suprailiac), ©5(dorsal hand)5-4+=
APAAelA Blat AW FAE Z4s, dER
(thigh), =] (medial cal)= TH4 F-2& A& 24
oA et A FAE 2As.

o]F A AR & ZA7](dual energy X-
ray absorptiometry, DEXA ; Lunar radiation corp.,
Madison, Wisconsin, U.S.A)E 0|45} F=o] Ag]
= 799 85=(lumbar spine, L)<} &) 2] A 29
5 ¥ A5 (femoral neck, FN), ward's triangle(WT),
& A - (trochanter, TC) 2 Al (total body, TB)]
FARE AU, 25 FUEE A3 T (ante-
roposterior projection, AP)22 33|13, 85 3¢
T2 T X A 28504 A48F71x]e] 29
9 gt A &AM

4. M=o =3

A A9 total fat body mass, TFBM) ¥} AH}A
Z(total lean body mass, TLBM)& ©]% ou]=] 1
AP U5 2372 2383 AL (%fat)-S 73}

it

b, A= AMa| 3 2Aey

APeiOolrel Zo] AT AAES ez
o Ayl Wity FEUE Faka, S04 A4S
< one-way ANOVAE AMgstgon ths W9 n)a

(multiple range tests):= scheffe testZ ¢]83}%ic},
9= NA 2 A2A 7] A4S Pearson]
correlation coefficient® -8ttt FL kol AR}
o BBEE HEF o] Ao 3k 2po)Z2 w8}
3 24 (partial correlation coefficient)d}4c}. =
ol B vlXi= PujHel AEE setels] 9l
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dAxdEE A¥ oF 37 24 (multiple regre-
ssion analysis, stepwise method)& AA&TE. ©]
Aol nE B4 AL SPSS %74 package program
& A

folze 0.05u o2 alelet.

21

AT

1. A SHx| 9 MzMo i "

ZAL thgAte] | BEE TAREH 614N E %
242902 FAson, A= aet Zo] curve
estimated 23 EE AL )RS F8ate] A%
o2 FUne 9% Axte] AANS HESE AL
AR Raloz A%g FEsl] #HAS Hopshs 4
ol ulgAsHA et & F 4ol Bol olFoA e

AAANMAE 12(T~16A) 22 8far, B ol

argl o

g9 FUGr Haxd ol2YH MATAE 27
(17~344) o2 &gt B AT CH*VH BT WA ¢
o] 48 18139549 B2 49A7HA 5 37+(35~49A4))
o Asla, 1 o]FE 471(50~ 67"1])9—53— LT
o] Yt tigt curve estimateZ AA1gH A3} model

A Hgaget. olsh o] AR UTOR thro) B
A QlAEe 7t Beld U e BEAS Yoln
= A FAMOR BYEE AW FUonR,
AEgooldel o] dHS RO Lol B 9
AEe) 7t 3919 FUE (Table Dol dhe e3¢ ¥
43pger.

FUEs AA 54 AAERe BRI A 9
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I AAE Table 20) YERIGT. dA#ad 2E AA
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Table 1. Bone mineral density(BMD) compared by age groups®
Age group G1(N=83) G2(N=57) G3(N=55) G4(N=47)
Age range 7-16 17-34 35-49 50-67
mean(SD) mean(SD) mean(SD) mean(SD)
Agelyr) 12.2 2.7) 26.6 (5.0) 423 (44 ) 55.7 (3.8)
BMD LS .92( .20y 1 21( A1 1.19¢ .14 98( .16y
(gem?  FN 81( 157 (.15P 91( .11 78( .14y
WT 76( .14) 89( 18P 84( 140 .66( .15)°
TC 76( .18)° 86( .19° .81( .12y 72( 21
TB 96( .11)° 1.15( .08)° 1.16( .09)° 1.04( .09)"

Values with different superscripts within the row are significantly different at p <.05.

LS : lumbar spine  FN

TC : trochanter

BMD : bone mineral density
WT : ward's triangle

: femoral neck
TB : total body
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Table 2. Anthropometric and body composition data compared by age groups
Gt G2 G3 G4
Mean SD Mean SD Mean SD Mean SD
Height(cm) 148.19 11.74°  159.33 5.16°  155.89 481°  153.87 4.54°
Weighttkg) 42.02 11.22° 53.70 6.86° 57.89 8.29° 56.77 6.34°
BMI(kg/m?) 18.75 2.91° 21.15 2.47° 23.82 3.21° 23.98 2.54¢
Circumferences(cm)
Upper arm 23.40 3.53° 26.63 2.87° 29.25 2.75° 29.40 2.30°
Waist 62.27 7.36° 67.88 5.98" 77.40 7.87° 79.60 5.62°
Abdomen 65.60 7.85° 75.60 572 84.27 8.26° 87.70 6.26°
Hip 79.87 10.41° 91.63 4.10° 95.15 5.41° 95.13 4.34°
Thigh 39.24 5.05° 4458 3.67° 45.78 4,23 43.66 3.49°
Medial calf 31.02 405 34.46 2.11° 34.56 2.92° 33.55 2.54°
WHR .78 .06 74 .05° 81 06° 84 05°
Skinfold thickness(mm)
Bicep 8.21 3.98° 12.60 3.44° 14.95 5.48° 17.53 5.30°
Tricep 16.30 6.77° 27.07 5.49" 29.82 7.68° 3101 5.72°
Subscapular 16.74 12.28° 22.72 7.03° 30.24 9.73¢ 32.51 8.19°
Suprailiac 17.46 13.35° 20.53 6.35° 28.15 9.23° 29.51 9.69°
Thigh 24.61 8.11° 34.81 5.95 34.20 8.14° 33.15 6.21
Medial calf 23.18 6.95° 27.26 5.33° 27.16 6.92° 25.57 5.10°
Dorsal hand 3.12 78 2.63 62" 2.73 83 232 56°
Body composition(kg)
TFBM 10.80 5.56° 14.42 468 18.76 6.02° 18.89 42.86°
TLBM 29.12 6.02* 36.30 3.66° 36.07 3.10° 34.47 5.44°
%fat 25.4 7.5° 28.0 5.9° 33.5 6.1° 35.6 8.5°
* Values with different superscripts within the row are significantly different at p < .05.
TFBM : total fat body mass, TLBM : total lean body mass
AHBAZY YATE HE AR A=) R 3 A o] A9 fAdct.
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Table 3. Partial correlation coefficients(r) of bone mineral density and anthropometric data in group 1(7-16years)

Variable LS FN WT TC TB
G1  Height 35%* 35% 31 -.07"% 6%+
Weight 53HH* H4x** 65X 07" (7 3HHx
BMI Ap¥H* 60*** 64*** 0% WA L
Circumferences
Upper arm AB¥FH* 57xxx 60*** 06" TOF**
Waist 43 S7xx* 57 .10M .68***
Abdomen 42xxx S7x%* S573*x 08" .63%**
Hip 4o*F* 52 58*4* —-.26% 60***
Thigh 31** 37X 31 -.06™ 0 R
Medial calf 32%* 34%* 29** —.04"™ 38
WHR -.00™ 07" .00™ Y a2
Skinfold thickness
Bicep 0% 39k 35%** -.08" 32%*
Tricep 16" ATHEX Ap¥E* -.08% 3Gk
Subscapular -.19% 23* 25% -.01™ 2%
Suprailiac -.18% 22% 25% -.03% a1
Thigh 5™ A5%F* A —.05™ 3R
Medial calf .19% A46%** 4grEx -.06"™ 3gFxx
Dorsal hand 3% 36*** 34%* 03" 29**

*p < .05 *p <.01 **p <.001 NS : notsignificant

Table 4. Partial correlation coefficients(r) of bone mineral density and anthropometric data in group 2(17-34years)

Variable LS FN WT TC B
G2 Height .26™ A0** 30* .24 .28*
Weight 36%* L R A 2rHx -.05™ 59%**
BMI 27* 34 32% -.19% 53xxx
Circumferences
Upper arm .20M 35 30* -.05™ 504
Waist .24 40** 36%* ~.04" A4
Abdomen 25" 31 31* 02 40+
Hip 31* 39 35 -.05™ 47F**
Thigh 30% AQH¥* 42wk -7 T S
Medial calf .28* 37 32% - .07 T
WHR 10 27 25™ -.02™ 27*
Skinfold thickness
Bicep 04N 0% 18" .08™ 21
Tricep .00™ o7 R -.02" 9%
Subscapular .20 31* 31 -.02% .34*
Suprailiac 5% 14 .18™ -.05" 26™
Thigh .06™ .05M a1 -.18™ 29*
Medial calf 01 19N 6™ -.20™ 26*
Dorsal hand —.14% 0% 02" -.09" 07"
*p <.05 **p <.01 **p <.00T NS : not significant
EhhRlt}. wards triangle FREolE AAWHT] AR 2 Ao Uz ARGl ¢ FFL

2] A e
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ERARITE

_0,] Lo
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Table 5. Partial correlation coefficients(r) of bone mineral density and anthropometric data in group 3(35-49years)

Variables LS FN WT TC T8
G3  Height .20M a1 05™ 07" 14
Weight .35% S7¥** A8r** 4gx*x Y R
BMI ) .28* 56%** 4QFx S50%* 49¥xx
Circumferences )
Upper arm 33+ Y Aprer 53k Soxee
Waist .20 T R I 48 A1
Abdomen 6™ S0 A42%* QQHrx 38**
Hip 29* A7rx* 35% 4%+ A40**
Thigh 26" A7 42%* 35%* 42%*
Medial calf 29* A1H* 35* 29* N Rl
WHR 03" 31* 27* 31* 25"
Skinfold thickness
Bicep .28* A0x* 38%* 29* 27*
Tricep 31 ATHF A1** 37 33
Subscapular Vi 58*¥* H1** A5¥x 443
Suprailiac .29* Rl 51 35+ 30%
Thigh .34* 43HEx 37%* 37** .30*
Medial calf 26" A7 A0** 40 .35%
Dorsal hand 16™ 36%* .29* .30* .24
*p <05 *p <.01 **p <.001 NS: not significant
Table 6. Partial correlation coefficients(r) of bone mineral density and anthropometric data in group 4(50-67years)
Variable LS FN WT TC TB
G4 Height .18 -.16™ -.25" —.23M 06"
Weight H5%Hx Ap¥** 37 13 S54x*x
BMI 4g*** S56%** S1H 26" 60***
Circumferences
Upper arm 58 N .60*** 39 Ve
Waist 54%xx 52k AG¥** 33* % S
Abdomen S7¥E A46** 52k 27 S55xEx
Hip 43** 33 22 —-.04" 32%
Thigh 528k 31*x 26" 14 A2
Medial calf a2 39** 29% -.03% .26™
WHR 34* A1 45%* 46%* 56***
Skinfold thickness
Bicep .26 30* 38%* 21 .35*
Tricep .30* .25M 32 23 29
Subscapular 54x*x A0 47** .34* 54¥*x
Suprailiac 43 30** A3** 25 JgErx
Thigh 16 20 6™ -.06™ 09"
Medial calf 9% 28" 14 -.03% 27"
Dorsal hand 28" 25" .24™ 07" 40
*p <05 *p .01 **p <.001 NS : not significant
Uio] Blke] Aokt RS viNE YL ¢ 5 AT AW gEgF, 939 Tun B} ZQlo
A3t o5 o w9k, S0} wiel mxo) glo] AF
ol WEZ % 2ol FUSo| By 44 AX 39 3
il -y Uitk gt} Liel 522 89¢) 1 <, 51739
Wul 391, 283 7} 2199 ) %91 o4
o} B ojstd AFo] 2L A FUEslH ¢ WdoE DEXAR TUEE ZAste wuste
w9t Desimone §"& &¢13 wolg tiaez  AFo] Aals 5991 259} tjg o) = v
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Table 7. Partial correlation coefficients(r) of bone mineral density and body composition data

Variable LS FN WT TC TB
G1 TFBM 4Gr** KoY R 5% 05" 70%**
TLBM % Sl Agr¥* A7*** .06™ S55¥**
Yofat A2¥F* S7¥x* KoY R -.04"™ 63F**
G2 TFBM 9 27* 25 -.20™ 38**
TLBM 36%* 56%** A6*F* A7 5g*
Y%fat 0™ 2% 3% -.29*% 24
G3 TFBM 37+ 5g*x* S5¥H* S5O 55X#*
TLBM 25% 36%* 25" 33* 37
Yofat 35%* 50*** 52%x* A1 52%**
G4  TFBM H2XRX A A3** 8™ 60***
TLBM 23 10 -.02% -.03% 18"
Yofat 27 34 A0¥* A7 34%

* <05 *p<.01 ***p <001
NS : not significant TFBM : total fat body mass, TLBM : total lean body mass

Table 8. Relationships between BMD and body composition

. Independent Parameter” 2
Group  BMD region vapr)iable Estimate SE) R
G1 LS TLBM 1.99063E-05 3.1186E-06%**
TFBM 1.01783E-05 3.4377E-06%* .69857
FN TFBM 1.45119E-05 3.0055E-06%**
TLBM 6.42138E-06 2.7237E-06* .58202
WT TFBM 1.72319E-05 2.0521E-06*** 46848
TB TLBM 9.69619E-06 1.4167E-06***
TFBM 9.48703E-06 1.5616E-06*** .81319
G2 LS TLBM 1.05010E-05 3.9300E-06%* 11490
FN TLBM 2.32046E-05 4.6764E-06%** 30923
WT TLBM 2.21474E-05 5.8138E-06*** .20877
TB TLBM 9.56129E-06 2.2954E-06***
TFBM 4.81904E-06 1.7958E-06%* .38249
G3 LS TFBM 8.11326E-06 3.0112E-06** 12250
FN TFBM 1.00938E-05 2.1075E-06*** .30207
WT TFBM 1.02849E-05 2.7945E-06*** .20355
TC TFBM 9.29876E-06 2.3859E-06*** 22275
B TFBM 8.24019E-06 1.7554E-06*** .29366
G4 LS TFBM 1.80427E-05 4.7921E-06%+* 23956
FN TFBM 1.46962E-05 4.2240E-06%** 21575
WT TFBM 1.41492E-05 4.7354E-06** .16868
TB TFBM 1.10780E-05 2.5616E-06*** 29360

*Derived from multiple regression analysis with BMD as the dependent variable and total fat body mass(TFBM) and total
lean body mass(TLBM) as the independent variables.
*p < .05 *p < .01 ***p <001

(30l Wol w2 uT} Hjnkro] O Egot 8FTold  RF JAN-E AdstuE B 24 I
= 3z Lo} AFo] 27 BYol wpekA vlAE PF FAA Fe dRAAT A WY Bl A 1o}
o] t}2-e 32 4 Iglth Holbrook 72 ¥l & A 40~604 Atololl A% 10lbs 7+ AT AaLt W
w9l 104382 o 9 2% dEze Y ) flE AHERY B 799 st frols
ol a4 Foke] A3 MF waletel BRRL FH o B, 184 0¥ AT VK= LS 299 21
A7slad. dx BMIGIRZAS)7E 26 o4l 4% o fojd 7k leh. 22yt to |9lEZS AL
DE Hejo] ZUnE BMIVL 26 0|3 B4R} 2 AZ a7t 9 A9 94 5 dolzl BMI HolA|
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