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

Lee, Hee Ja - Choi, Mi Ja - Lee, In Kyun*

Department of Food and Nutrition, Keimyung University, Taegu, Korea
Department of Internal Medicine,* College of Medicine, Keimyung University, Taegu, Korea

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 Korean women in
Taegu. 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 energy 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 1(7 -
16years) and 2(17 — 34years), and total fat body mass in group 3 and 4. It 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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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) 122(27) 26.6 (5.0 ) 423 (4.4 ) 55.7 (3.8 )
BMD LS 92( .20y 121( 1) 1.19( 140 98( .16)°
gem?  FN 81( 157 15)° 91 .11 78( .14y
WT 76( .14y ( 18)° 84( 14 66( .15)
TC 76( .18y 86( 19)° 81( .12 720 .11
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
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Table 3. Partial correlation coefficients(r) of bone mineral density and anthropometric data in group 1(7-16years)

A

Variable LS FN WT TC TB
G1  Height 35%* 35xe T R .07 36%H*
Weight 53HH* 64r*x 65¥*% 07" (7 3HHx
BMI AGX** 60*** 64*** 10% WA L
Circumferences
Upper arm A46%* 57xH* 60*** 06" TOF**
Waist 43 S7xx 57 .10M .68***
Abdomen 42xxx S7x 57 08" 63
Hip 4or** 52wx* 58*4* —.26* 60***
Thigh 31** 37ax* 31 -.06™ 0 R
Medial calf 32k 4% Q9** —.04™ 3gx**
WHR -.00™ 07" 00™ LS4 a2
Skinfold thickness
Bicep 0% 3grx 35 -.08™ J32%*
Tricep 16" ATHRX 467 -.08% 3Gk
Subscapular -.9% 23* .25* -.01% A28
Suprailiac -.18% 22% .25% -.03% are
Thigh 5™ AG¥E* A6 -.05" 3R
Medial calf .19% A6%** 4G -.06"™ 39
Dorsal_hand a3 3%+ 34% 03" 29%
*p < .05 *p <.01 **p <.001 NS: not significant
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 26M AQH* 30* .24% 28*
Weight 36%* 49¥¥* 42%H% - .05 5k
BMmt 27* 34x* 32% —-.19% 53¥*
Circumferences
Upper arm .20M J35%* .30* -.05™ 5Q***
Waist .24 A40%* 36 ~.04% A4
Abdomen 25" 31 31* 02 40+
Hip 31* 39%* 35%* -.05"™ 473
Thigh 30% 49¥¥* f2RH* -7 T S
Medial calf .28* 37 32+ -.07"% 54k
WHR 0% 27 .25M -.02% 27*
Skinfold thickness
Bicep 04" 0™ 18" 08" 21
Tricep .00™ 07" RN -.02" 19%
Subscapular .20™ 31* 31 -.02™ .34*
Suprailiac 15 14 18" -.05™ 26™
Thigh 06" 05" a1 -.18"™ 29*
Medial calf 01 19 6™ -.20™ .26*
Dorsal hand —.14% 0™ 02" -.09" 07"
*p <.05 **p <.01 **p <.00T NS : not significant
EhhRlth. wards triangle FEEolE AAMHT] AT H Al FUme] AAYF AEE

2] A eIt

239 A% a3 dEA wards triangle?) &
iz o] HH)Agato] gke] %%% LENQLST, A4l
Az AR D HuAEF E o $ dEFE
Rl ot AuRdbako) o 2 ggke UehiSiTh

379 A% 9% WEAR, wards triangle, HEA

238 Fel=3
479 Ag BLZ'F AR wards triangle, 2 A
%] f?}a ‘%E}LH%’E}
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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 ]
G3  Height .20M a1 05™ 07" 14
Weight 35*% S7¥** AGr** Ag¥*x ) R
BMI .28* 56%** 4QFx S50%* 49rxx
Circumferences
Upper arm 33 S2rxx Aprrx 53 52w
Waist .20 ] R I 48 A41**
Abdomen 16" S0 42 QQHrx 38**
Hip 29* A7rx* 35% 42¥* A40**
Thigh 26" A7*** 42%* 35%* 42%*
Medial calf 29* A1¥* 35% .29* AT**
WHR 03" 31* 27* 31* 25"
Skinfold thickness
Bicep .28* AQ** 38+ 29% 27*
Tricep 31 ATHF* A1 37** 33*
Subscapular 37 58*** H1** A5¥x 443
Suprailiac 29% Y 51 35%* 30*
Thigh .34* 43¥E* 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 — 23 ~.06™
Weight S5¥* Ap¥** 37 13 S54x*x
BMI 48> 56+ S1H 26" 60***
Circumferences
Upper arm T oY R 60*** 39%* TO***
Waist Sqrxx 52k AG¥** 33* 63
Abdomen S7%x* A46%* Y As 27% S5
Hip 43** 33 22 —-.04" 32%
Thigh 52%kx 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* 25" 32%* 23 29
Subscapular Y A40%* AT** 34* G4t
Suprailiac 43¥* 30 A3** 25 JgErx
Thigh 16 20 6™ —-.06™ 09"
Medial calf 19 28" 14 -.03% 27"
Dorsal hand 28" 25" 24 07" A40%*
*p < .05 **p <.01 ***p <.001 NS : not significant
o] el Ak 3R AL 2098 ¥ F A7 Ak dEE, 2ol B} ARG So)
Atk $olahA o 9k, Seloji} wiel slo} )%
ol e 2 89 FUT o 27 A 39 3
1 -y usicka @tk Liel 522 8979 1) <1, 51739
ululg £91 22)3 24 2199 vl 22l o]
cie] w0 a1 AFe] & AP EAwAY £ gow DEXAR GUEE Sdsil dasis
E0i g} Desimone V& 5217 Wl tider  AFo] dzle F919) 2% tEH 2z = HEg

A Yehst
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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 48*** KoY R H5¥*F* 05" 70¥**
TLBM 43%* 48*** A7FF* .06" 55%x
Yofat 42¥H¥ S7¥*x K3Y R —-.04™ B3F*
G2  TFBM 19 27* .25 -.20% 38
TLBM .36%* 56+ A6¥Hx a7 58+
Y%fat 10 2 138 —-.29% 24"
G3 TFBM 37%* Y 55%F* S0 SE¥*k*
TLBM 25% 36%* 25 33 373
O/Ofat '35** .50*** .52*** '4]** '52***
G4  TFBM SRk AR 43%* 18 60¥**
TLBM 23% 0% -.02% -.03% 18"
Yofat 27 34* A40%* A7 .34*
*p <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 va?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
8 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
B 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
8 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
B 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.

*0 <05 *p <01 **p < 001
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