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A Comparative Study of Bone Mineral Density and Urinary Bone Metabolic Makers
according to the Nutrients Intake Levels in Postmenopausal Women
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ABSTRACT

To elucidate the relationship among the levels of nutrients intake, bone mineral density (BMD) and the urinary
biochemical markers of bone metabolism, this survey is conducted with 225 postmenopausal women over 50 years of
age. The urinary biochemical markers including deoxypyridinoline (DPD) and Ca excretion were measured. Bone mi-
neral densities of lumbar spine (L2-L4), femoral neck, ward’s triangle and trochanter were measured with dual-energy
X-ray absorptiometry and the nutrient intake data obtained by 24 hr recall method. Mean age of all subjects was 64.8
years old, and the BMDs of the subjects were 0.86 g/cm® (lumbar spine), 0.60 g/em’ (femoral neck), 0.49 g/em’
(trochanter), and 0.41 g/cm” (ward’s triangle) . The results were compared among 3 groups with different nutrient
intake levels classified by the percentage of Dietary Reference Intakes (DRIs) for Koreans as follows: low <75% DRlIs,
75% DRI < adequate < 125% DRIs, high = 125% DRIs. Bone mineral density of adequate protein intake group was
significantly higher than those of low and high protein intake groups (p <0.05). Urinary DPD excretion was lowest in
protein and calcium adequate intake groups (p <0.05, p <0.05), respectively. In relation to urinary Ca excretion, it is
revealed to be considerably lower in the groups taking protein and vitamin C adequate intake (p <0.05,p < 0.05). The
percent DRI of protein and calcium were positively correlated with the BMD of the femoral neck after adjusted age p<
0.05, p < 0.05). These results showed that there are probably some relationships between nutrient intake levels and
urinary biochemical markers. For postmenopausal women with adequate nutrition expecially protein, calcium and

vitamin C, has an important role to postpone bone resorption and to prevent the decrease of bone density. (Korean J
Nutr 2007; 40(8): 719~727)
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AFpdAle] A, AAASH FUT %A= Table
13 2}, A7y Hat A3 63.941%1.21, olE9]
AAY AFL 150.7 cm, 59.9 kgl 7 °o|ZHH A&
BMI: B3 26.1% FA3l &3t

ARl EUE (bone mineral density: BMD) &%
A7, 2% (L2~L4) = 0.86 g/em®o|glom, dEAF7t
0.61 g/em?, NEAARE 048 g/em’, == 042
g/em*E YERItE WHOY #3% Zves 71 4%
o] AR (T# = —1), T (25 <T#H< -1,
BOREF (TF < —25) 0% FE3 43, d=ilzie
A A F 79.1%, HEARE AA 67.6%7F =0+

Table 1. Anthropometric measurements and bone mineral den-
sity of subjects

Variables Mean *= SD

Age (years) 639 L 68
Height (cm) 150.7 + 4.4
Weight (kg) 599 *£7.6
BMI (g/m2) 261 =29
BMD (g/cm?d)

Lumbar spine (L2 - L4) 0.86 £0.10

Femoral neck 0.61 = 0.09

Trochanter 0.48 = 0.09

Ward's triangle 0.42 £0.11
T-score

Lumbar spine (L2 —L4) ~1.98 +1.62

Femoral neck —2.90 = 1.00

Trochanter —-2.54+1.12

Ward's friangle ~-3.49 £1.10
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A0 7 JERHTE (Table 2).
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NFFe 441.9 mg (BAAFHZ 55.2%), ot HAHF
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Fat3drt.

AR A AFHTEHE =

Table 3. Daily nutrient intakes and the percentage of Recom-
mended Intakes (Rl for Koreans of subjects

£

QA gk A

Nutrients Intake % RI
Energy (Kcal) 1316.1 + 318.5" 77.0 +18.6
Protein (g) 55.6 £ 17.6 123.5 + 390
Vitamin A (mgRE) 601.0 £+ 302.0 100.2 = 50.3
Vitamin C (mg) 803+ 38.4 86.0 £ 32.2
Thiamin (mg) 09+ 03 84.1 £ 273
Riboflavin (mgNE) 07+ 02 57.1 £20.3
Niacin (mg) 120 4.5 86.0 = 322
Calcium (mg) 4419 = 194.7 552 £ 243
Phosphorus (mg) 881.5 + 262.0 125.9 + 37.4
Iron (mg) 8.9+ 1.7 99.0 + 30.4
Zinc (mg) 7.6+ 20 100.4 = 27.0

1) mean =+ standard deviation

Table 2. Status of bone health in postmenopausal women n (%)
Total (n=225) 50~ 59 yrs 60 — 69 yrs 7079 yrs 22

Lumber spine Osteoporosis 106 (47.1) 28 (33.3) 33 (42.3) 45 ( 70.0) % 2= 657505
Osteopenia 81 (36.0) 24 (28.6) 45 (57.7) 12( 2000 df=4p<0001
Normal 38 (169) 32 (38.1) 0( 00 6 ( 10.0)

Femoral neck Osteoporosis 152 (67.6) 32 (38.1) 63 (80.8) 57 ( 90.0) x2=156.1320
Osteopenia 69 (30.7) 48 (57.1) 15 (19.2) 6 (100  df=4pco0
Normal 4017 4( 4.8) 0(00 0( 00

Trochanter Osteoporosis 120 (53.3) 24 (28.6) 45 (57.7) 51 ( 80.0) x2=60.9448
Osteopenia 85 (37.8) 40 (47.6) 33 (42.3) 12 (200  df=4p<o00
Normal 20 ( 8.9) 20 (23.8) 0(00) 0( 00

Ward's triangle Osteoporosis 178 (79.1) 52 (61.9) 63 (80.8) 63 (100.0) %2 =734.2909
Osteopenia 43 319.1) 28 (33.3) 15 (19.2) o( oo  df=4pco00
Normat 4(1.7) 4(48) 0( 00 0( 00)
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Table 4. Distribution of subjects by nutrient infake levels classified
by the percentage of Dietary Reference Intakes (DRIs) for Ko~

reans n (%)
Nutrients Nutrient intake level
Total (n=225) Low" Adequate High
Energy 111 (49.3) 117 (49.3) 3(04
Protein 7 (31 119 (52.9) 99 (44.0)
Vitamin A 91 (40.4) 73 (32.4) 61 (27.1)
Vitamin C 118 (52.4) 81 (36.0) 26 (11.6)
Thiamin 102 (45.3) 105 (44.7) 18 ( 8.0)
Riboflavin 219 (97.3) 6 (27 0
Niacin 98 (43.6) 92 (40.9) 35 (15.6)
Calcium 211 (93.8) 11 ( 49 3(1.3
Phosphorus 7 (31 115 (51.1) 103 (45.8)
Iron 44 (19.6) 137 (60.8) 44 (19.6)
Zinc 38 (16.9) 150 (66.7) 37 (16.4)

1) low < 75% DRIls, 75% DRI <adequate < 125% DRIs, high > 125%
DRIs

of W3 §olF o2 Yttt (p < 0.05). 2w A 75~
125%% A3ske 79 4% d2AgevEd $527)
5.09 nmo/mmol Cro2 WAAFe] 75% wvta} 125%
oP& Aske 3= oM 242 5.41nmol/mmol Cr, 5.42
nmol/mmol Crell ¥l&t] #2820z Wt (p<0.05).
OIPIYAIY YYANRLZEC HE Y A BT Hu
B dpraate) A 2 s 0.45 mg/mg Crol3d

T AW AgeaEe ks AFaFel vet vludt dAn
(Table 7), @A Mo AAAHZEY 75~125%

Table 5. Comparison of bone mineral density of femoral neck

by nutrient intake levels (g/cm?)
Nutrient intake level
Nutrients Low Adequate High
BMD BMD BMD

Energy 0.0 £0.117 061 x0.10 0.53 = 0.04
Protein 0.56 £0.14® 060 £ 0.10°  0.59 £ 0.11°
Vitamin A 0.59 £ 0.10 0.59 £ 0. 0.65 = 0.11
Vitamin C 0.59 £ 0.09 0.62 £ 0.12 0.66 = 0.08
Thiamin 0.60 = 0.11 0.61 £ 0.10 0.61 = 0.09
Riboflavin 0.60 £ 0.10 0.64 £ 0.12
Niacin 0.60 £ 0.11 0.59 = 0.09 0.66 = 0.12
Calcium 0.60 £ 0.10 0.73 £0.13 0.59 = 0.03
Phosphorus 0.61 £0.10 0.61 £ 0.11 0.60 = 0.10
Iron 0.60 = 0.11 0.61 £ 0.10 0.60 = 0.10
Zinc 0.61 £0.11 0.62 = 0.11 0.56 = 0.07

1) mean * standard deviation

2) abe: values in a row with different superscript letters were sig-
nificantly different among the three groups at p <0.05 by gen-
eral linear model

Table 6. Comparison of urinary DPD excretion by nutrient intake

levels (nmol/mmol Cr)
. Nutrient infake level
Nutrients
Low Adequate High

Energy 543 £ 044" 538 +0.55 5.50 + 0.88
Protein 5.29 + 0.85°2 496 + 0.55° 553 + 0.49°
Vitamin A 527 £ 0.3 5.59 + 0.69 5.40 = 0.55
Vitamin C 5.43 + 0.43 5.32 + 0.56 5.58 £ 0.72
Thicmin 552 = 0.54 539 + 0.45 490 = 0.59
Riboflavin 5.46 + 0.52 522 = 0.43

Niacin 5.55 = 0.46 5.39 *+ 0.51 5.09 = 0.6
Calcium 541 £ 0.52° 509 £ 099  542+0.18°
Phosphorus  5.62 + 0.34 5.46 * 0.60 533 = 0.4
Iron 5.56 + 0.32 531 £0.82 5.47 + 0.68
Zinc 537 £ 0.52 5.24 1 0.67 574 + 0.63

1) mean * standard deviation

2) abc: values in a row with different superscript letters were sig-
nificantly different among the three groups at p <0.05 by ge-
neral linear model



Table 7. Comparison of urinary ca excretion by nutrient intake

levels (mg/mg Cr)
. Nutrient intake level
Nutrients
Low Adequate High

Energy 0.45 + 0.04" 0.45 £ 0.02 0.46 + 0.10
Protein 0.46 = 002"  0.44 £ 0.02° 0.49 + 0.02°
Vitamin A 0.46 £ 0.04 0.46 £ 0.04 0.46 + 0.02
Vitamin C 0.45 + 0.04° 0.42 £ 0.03° 0.45 + 0.04°
Thiamin 0.45 = 0.04 0.46 = 0.06 0.45 + 0.09
Riboflavin 0.42 = 0.07 0.42 + 0.04

Niacin 0.47 £ 0.09 0.48 £ 0.07 0.48 £ 0.06
Calcium 0.43 = 0.06 0.43 £ 0.02 0.44 = 0.02
Phosphorus  0.46 + 0.06 0.45 £ 0.07 0.46 + 0.04
fron 0.43 £ 0.04 0.42 £ 0.04 0.43 +0.06
Zinc 0.44 + 0.01 0.46 £ 0.06 0.46 £ 0.08

1) mean = standard deviation

2) abc: values in a row with different superscript letters were sig-
nificantly different among the three groups at p <0.05 by ge-
neral linear model

Table 8. Correlation among nutrient intake levels, bone mineral
density of femoral neck, urinary ca and DPD after adjusted age

% Rl of

nutients  BMD of femoral neck Urinary Ca DPD
Energy -0.1710 0.1020 —0.0801
Protein 0.1642°" 0.2100™ 0.0854
Vitamin A —0.0505 -0.1620" 0.0612
Vitamin C -0.0077 0.2003"* 0.0666
Thiamin —0.0459 0.0920 -0.0903
Riboflavin 0.1199 0.2037 -0.0266
Niacin 0.1023 0.1643"  —0.1089
Calcium 0.2001** -0.0151 0.0485
Phosphorus 0.1389* 0.0230 —0.0661
fron —-0.1100 0.0280 —-0.0202
Zinc 0.0694 0.0329 —-0.0774
1) Person’s correlation coefficient
! Significance at p<0.05, = Significance at p<0.01
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