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The Effect of Nuirient Intake and Energy Expenditure 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) by age
and the dietary factors influencing on BMD in Korean women in Taegu. The subjects were 242
healthy female in the range of 767 years old, and were divided into 4 age groups. BMD of
lumbar spine, femur(neck, ward's triangle, trochanter) and total body was measured by dual
energy X-ray absorptiometry. The nutrient intake measured by convenient method was similar to
or more than the level of RDA. The significant reladonship between nutrient intake and BMD
was observed. Particularly for lumbar spine and total body in group 4(50 - 67 yr), such as energy,
carbohydrate, protein, fat, Ca, animal Ca, meat Ca, Fe, thiamin and niacin were found significantly
positive correlations. By analysis of multiple regression, significant reladonships were shown
between protein and lumbar spine and total body BMD in group 4, between ascorbic acid and
total body BMD in group 2(17—34 yr). Energy expenditure showed better correlations with
BMD rather than nutrient intake. BMD was significantly greater in subjects consuming a mean
dictary Ca intake more than 125% of RDA compared with less than 75% of RDA. In high Ca
intake group(= 125% of RDA), there were the significantly negative correlations between animal
(meat) Ca and BMD in each bone of 7-9 years. The excessive intake of animal protein in this
age group was found. And the correlations between BMD and past milk consumption were
significant in all skeletal sites of group 1(7 — 16 yr). This study confirms that the most effective way
of preventing osteoporosis and the fractures is to maximize peak bone mass in early life and to
minimize bone loss through the balanced adequate intake of Ca and other nutrients and regular
physical activity. (Korean J Nutrition 29(6) : 622~633, 1996)

KEY WORDS : bone mineral density(BMD) - Ca - dual energy X-ray absorptiometry -

osteoporosis - energy expenditure.
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Table 1. Curve estimate of bone mineral density(BMD)
in lumbar spine (method : quadratic)

Variable B SE B B sig T R square

Age g4 0657750 0.052716  3.531753 0.0000 0.40498

Age g4**2 -0.127862 0.010734 -3.371574 0.0000

0.389001 0.054311 0.0000
F=79.97390 sig F=0.0000

{constant)

g4 : group 1, group 2, group 3, group 4
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Table 2. Anthropometric data and bone mineral density(BMD) compared by age groups -
Age group G1 G2 . G3 G4

age range 7-16 17 - 34 ’ 35-49 5067
N 83 57 55 ' 47
Mean(SD) Mean(SD) Mean(SD)  Meéan(SD)
Agelyr) 122 (2.7) 266 (50 ) 423 (4.4) 55.7 (3.8 )
Height{cm) 148. 19(11 74)3 159. 33(5 16)b 155.89(4.81)° 153.87(4.54)°
Weight(kg) 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)°
BMD LS 0.92( 0.20)° 1.210.11) 1.19(0.14)° - 0.98(0.16)°
g/cmd  FN 0.81( 0.158 0.92(0.15)° 0.910.110 0.78(0.147
wT 0.76( 0.14) 0.89(0.18)° 0.84(0.14)° 0.66(0.15)°
TC 0.76{ 0.18)" 0.86(0.19)° 0.81(0.12)° 0.7200.11)¢
TB 0.96( 0.11)° 1.15(0.08) 1.16(0.09)° 1.04(0.09)°

Values with different superscripts within the row are significantly different at p < 0.05
BMD ; Bone mineral density, LS ; Lumbar spine, FN ; Femoral neck, WT; Ward's triangle, TC ; Trochanter TB ; Total
body

Table 3. Nutrient intake, energy expenditure, Ca index and past milk intake index compared by age groups

Gl G2 G3 G4
Mean SD Mean SD Mean sD Mean SD
Daily nutrient intake
Energy (kcal) 2,008 546 1,812 443 1,995 530 1,910 344
CHO  %kcal 64 8 64 7 62 9 65 8
(8 320 88 289 68 307 85 309 60
Protein %kcal 16 2 16 2 17 3 16 3
(g) 83 29 75 23 87 30 78 22
Animal 34 17 28 11 35 17 27 14
Plant 49 18 47 16 53 18 52 14
Fat %kcal 20 6 19 5 21 7 19 5
(®) 44 19 40 15 47 22 40 15
Ca (mg) - 777 218 727 195 781 209 766 179
Animal 262 115° 214 87° 237 106 187 78
Dairy 149 77 117 72° 113 74° 89 63°
Meat 113 66 97 44 125 71 98 61
Plant 515 155 513 162 544 159 580 150
Fe(mg) 17.3 5.3 16.5 5 18.6 55 17.9 4.6
Vit AR.E) 1,307 420 1,272 384 1,333 412 1,386 400
Vit B,(mg) 1.1 0.4 1.0 0.2 11 0.3 1.1 03
Vit B,(mg) 1.3 0.4 1.2 0.4 1.3 0.5 1.2 0.4
Niacin(mg) 20.0 5.6 18.2 46 20.1 5.4 19.7° 3.7
Vit C(mg) 55.7 19.1 54.5 15.4 55.7 20.2 58.0 19.4
Ca index o
Ca index 230 93 228 75 212 72 211 77
Past milk intake index
Infant, child 6.0 2.3 34 3.0° 1.2 2.0° 0.5 1.1¢
Adolescent - - 4.2 30° 16 2.2° 0.7 1.3
Energy expenditure
EE(kcal) 1,878 549 2,782 582° 2,842 536° 2,745 457°

Values with different superscripts within the row are significantly different at p <0.05

CHO : Carbohydrate, EE : Energy expenditue
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Table 4. Nutrient intake expressed as percentage of RDA(%)
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Group Energy Protein Vit A Vit C Vit B, Vit B, Niacin Ca Fe
G1 105 148 215 111 110 107 159 103 113
G2 87 121 180 100 98 98 137 98 92
G3 100 145 190 102 107 109 155 112 104
G4 96 131 198 105 106 101 152 109 150
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Table 5. Age adjusted partial correlation coefficients(r) among nutriénts, Ca index, energy expenditure and BMD
Group Variable LS FN WT TC B
G1 EE 0.48%*+ 0.62%*+ 0.64%*+ 0.08" 0.66*+*
G2 Ca -0.02"% 0.23" 0.15™ 0.26* 0.16™
Fe -0.10™ 0.18™ 0.11% 0.26* 0.12"
EE 0.44%* 0.52%** 0.48**+ 0.09"™ 0.68%*
G3 EE 0.27" 0.55%++ 0.42%%* 0.41* 0.43*
G4 Energy 0.43% 0.21™ 0.23™ 0.20™ 0.29*
CHO(g) 0.34* 0.21" 0.21" 0.20" 0.21"
Protein % 0.26" 0.06™ 0.09™ 011" 0.29*
(® 0.40** 0.14™ 0.17" 0.13™ 031+
Animal protein 0.34* 0.00™ 0.06"™ 0.01™ 0.25"
Fat(g) 0.32* 011" 0.16" 011" 0.22"
Ca 0.27"° 0.23" 011" 0.09™ 0.34*
Animal Ca 0.35* 0.10™ 011" 0.01™ 0.32*
Meat Ca 0.29* -0.03" 0.03" 0.01" 0.20"™
Fe 0.32* 0.15™ 0.10™ 0.10™ 0.30%
Vit BT 0.31* 0.15" 0.22" 0.24" 0.22
Niacin 0.39** 0.19™ 0.21% 0.18™ 0.26™"
EE 0.42% 0.41* 0.30% 0.16" 0.43*
*p <0.05, **p < 0.01, **p < 0.001, NS:not significant CHO:Carbohydrate, EE:Energy expenditure
Table 6. BMD compared by lower & higher Ca intake groups( < 75% vs > 125% RDA)
Age Ca LS FN WT TC TB
range intake mean SD ' mean SD mean SD mean SD mean SD
G1 < 75% 05872 0.054 06127 0.008 0.5940 0.071 05867 0015 07547 0.018
(7- 9 years) >125% 07322 0.071 07497 0.052 07202 0053 06523  0.067 0.8510 0.048
* * * * *
G1 < 75% 1.0266 0.120 0.8461 0.153 0.7660 0.153 0.7591 0.113  1.0043 0.066
(10-Tébyears) >125% 09349 0.146 0.8272 0.101 07546 0.131 07058 0088 09602 0.096.
NS NS NS * *
G2 < 75% 12179 0129 08595 0214 0.8288 0250 07647 0209 1.1303 0.051
(20-34years) >125% 1.2122 0.117 09330 0.198 0.8742 0239 09389 0223  1.1337 0094
NS NS NS NS *
G3 < 75% 1.1836 0.320 0.8972 0.099 0.8555 0.140 0.7293 0.099 1.1607 0.057
(35-49years) >125% 1.1811 0.161 0.8972 0.111 0.8259 0.145 0.8207 0.118 10.1698 0.087
NS * NS * *
G4 < 75% 0.8890 0320 0.6800 0.223 0.6710 0.115 0.6710 0.115. 09613 0.213
(50-67years) >125% 1.0115 0.161 0.8208 0.117 07412 0.122 07412 0122 1.0823 0.091
NS NS NS NS " NS
*p < 0.05, NS : not significant, BMD : Bone mineral density(g/cm?) e
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Table 7. Correlation coefficients(r) between BMD and Ca(lower & higher) intake groups

Age group % of Ca RDA Variables r
< 75% of RDA Ca-LS 0.997*
Meat Ca-WT -0.85*
17~ r at =T — (0.98%**
oy = 125% of RDA T:imaTaCa—CLS —g.sgaﬁ**
Animal Ca—-TB -0.83*
Ca—FN 0.70*
G2 >125% of RDA Ca-WT 0.70%*
Ca-TB 0.65*
G3 < 75% of RDA Animal Ca-TC 0.89**
G4 > 125% of RDA Ca-LS 0.59*
*p < 0.05, **p < 0.01, **p < 0.001
Table 8. Correlation coefficients(r) between BMD and A= A T Ao wl$¢ S8 Wk ohe) HAX|
st mill intake index in group 10 16vea) gt 2 4140 Baade] AW} AR oF5719)
Past milk g y0e 023" 024¢ 0.26% 026 Bad7) 54 AAB 40| FEE FAR T 2
intake_index A 248 gaAdnR A7) Bt ARG 2w A
*p <0.05 Ae 2% AdsAe A& BT F Aok FHS
30U7HA A 27 PP 400 o) F HAd A A
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Table 9. Stepwise multiple regression models for BMD on nutrients and energy expenditure

Group  Dep. var Indep. var B SE B B sig T - 'R -square
Gi LS EE 2.90250E-4  2.4214E-5 0.799680 0.0000 0.63949
Constant 0.372026 0.047173 0.0000
FN EE 2.01129E-4  1.96155E-5 0.753591 0.0000 0.56790
Constant 0.438135 0.038242 0.0000
WT EE 1.60266E~4  2.1584E-5 0.638745 0.0000 0.40799
Constant 0.46262432 0.042081 - 0.0000
TB EE 1.82377E-4  1.1442E-5 0.870772 0.0000 0.75824
Constant 0.615101 0.022291 0.0000
G2 LS EE 8.37389E-5  2.3708E-5 0.429990 0.0008 0.18489
Constant 0.976472 0.067360 0.0000 '
FN EE 1.36941E-4  3.0168E—5 0.522047 0.0000 0.27253
Constant 2.539733 0.085715 0.0000
WT EE 1.47355E—-4  3.5963E-5 0.483597 0.0001 0.23387
Constant 0.4777059 0.102178 0.0000
TB  Ascorbic 0.001041 4.8216E—4 0.212448 0.0353 0.47732
EE 8.49789E-5  1.2743E-5 0.656075 0.0000
Constant 0.854556 0.044609 0.0000
G3 FN EE 1.09349E-4  2.3989E—5 0.530692 0.0000 0.28163
Constant 0.603241 0.069364 0.0000 '
WT EE 9.43341E-5  3.26556-5 0.368828 0.0056 0.13603
Constant 0.572772 0.094423 0.0000
TC EE 8.95015E-5  2.7763E-5 0.404894 0.0022 0.16394
Constant 0.558307 0.080278 0.0000
TB EE 7.37062E-5  2.1134E-5 0.432030 0.0010 0.18665
Constant 0.953237 0.061111 0.0000
G4 LS EE 1.39368E-4  4.2504E-5 0.403217 0.0020 0.35158 -
Protein 0.002754 9.0281F - 4 0.375125 0.0039
Constant 0.381216 0.127848 0.0047
FN EE 1.34264E -4 4.0346E-5 0.448422 0.0018 0.20108
Constant 0.414436 0.111838 0.0006 o
WT  EE 1.17595E—4  4.5841 0.360698 0.0138 0.13010
Constant 0.338436 0.127071 0.0108 :
TB EE 8.09900E —5  2.4327E-5 0.422490 0.0018 0.30944
Protein 0.001224 5.1672E—4 0.300660 0.0223
Constant 0.723302 0.073174 0.0000 o
G1 LS F=143.68068 sig F=0.0000 G3 FN F=20.77853 sig F=0.0000
FN 105.14229 0.0000 wT 8.34504 0.0056
wT 55.13392 0.0000 TC 10.39254 0.0022
T8 254.04831 0.0000 T8 12.16259 0.0010
G2 LS 12.47564 0.0008 G4 LS 11.92887 © 0.0001
FN 20.60477 0.0000 FN 11.07450 0.0018
wT 16.78903 0.0001 wC 6.58872 0.0138
T8 24.65691 0.0000 T8 9.85829 0.0003
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1N e BE 24 5909 ZURe} sr]e) 8 45 =6, o] o579} Haudy) AH9) e e
HFE FoAQ Ao daaAzt gl Sandler 5 wde] Was wa sty Aol TH YA 2 T &
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