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Association between Bone Mineral Density and Bone Nutrition Indicators
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Abstract

This study explored the association between the bone nutrition indicators and the bone mineral density
(BMD) in 138 apparently healthy elderly (male: 38, female: 100) dwelling in a low income area of the city.
Dietary intakes were estimated from two meals (breakfast & dinner) and snack using 24 hr-recall method and
lunch with weighing over 3 consecutive days. Female elderly showed significant lower intakes (p<0.001~
p<0.05) for most of the nutrients except calcium and vitamin C than the elderly male. Calcium and vitamin
D intakes for both male and female were 331.0 mg, 1.89 ng and 308.6 mg, 1.21 ug, respectively and they were
below the 50% of the RDA. Both the BMDs at lumbar spine (LS) and femoral neck (FN) were positively correlated
with the energy intake, calcium intake and vitamin D intake (p<0.05, respectively) for male. In female BMDs
of the both sites were positively correlated with the intakes of carbohydrates, protein, lipid, calcium and vitamin
D (p<0.01 ~p<0.05). Female showed higher serum osteocalcin (p<0.01) and urinary deoxypyridinoline/creatinine
(DPYR/CR) (p<0.001), meaning that female had elevated rate in bone turn over and bone resorption. The
proportion of subjects with vitamin D deficiency assessed with serum 25(0H)VitD3<10 ng/mL was 35.0% for
female and 23.7% for male, respectively. Both the BMDs at lumbar spine and trochanter were positively
correlated with serum 25(OH)VitDs; but BMDs in most of the sites were negatively associated with urinary
DPYR/CR, phosphate/CR. Stepwise multiple regression showed physical activity, serum alkaline phosphatase,
weight, vitamin D explained 47.6% of the variation of the LS BMD. The indicator variable for serum alkaline
phosphatase was negatively associated with LS BMD. However, the indicator variable for weight and vitamin
D intake were positive and significant (p=0.0087, p=0.0007, respectively). For FN BMD, the indicator variable
for age and serum alkaline phosphatase were negative and significant (p<0.0075, p<0.0015, respectively) and the

weight was positively associated with the FN BMD.
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Table 1. Mean daily energy and nutrients intake of subjects by gender and age

Male Female
65~74 (yr) 75~85 (yr) 65~74 (yr) 75~85 (yr)
(N=24) (N=14) Subtotal (N=66) (N=34) Subtotal
Energy (kcal) 1409.0£318.1"  1400.0=168.1 1405.0£243.8 1117.6%£369.2 991.1 3889 1075.5+378.9%
(705 (77.8) (73.8) (65.7) (61.2) (64.2)
Protein (g) 467+12.21 4671101 467+11.33 372+118 34.1+146 36.1+12.87
(71.8) (77.8) (74.0) (67.6) (62.0) (65.7)
Fat (g) 20.3+4.7 20.6+3.7 19.7+4.43 16.2+7.8 14.7£56 15.7+7.1%
CHO (g) 24741678 250.0£56.8 23351662 203.4+714 171.3+77.0° 1925+745
Calcium (mg) 3059+112.1 37731777 331.31+105.96 3242+90.6 278.4+£9678° 308611948
(43.7) (53.9) (47.3) (46.3) (39.8)" (44.1)
Phosphorus (mg) 53881 143.9 552.7+105.3 543.71130.3 483.0+1585 454.81200.0 464.2+172.8°
(77) (78.9) 777 (67.0) (65.0) (66.3)
Iron (mg) 102+18 98+20 10.1+19 9.1+28 84124 89+27"
(83.55) (81.86) (84.3) (76.2) (70.03) (74.1)
Vitamin D (ug) 1.75+0.61 2.14%0.60 1.89+0.63 1252067 1.13£0.77 1.21£0.70%
(17.48) (21.45) (18.88) (12.45) (11.29) (12.06)
Thiamin (mg) 0.70+0.17 0.69£0.14 0.7010.16 0.57£0.18 0.52£0.19 0.55+0.19™
(69.9) 69.2) (69.7) (57.2) (51.7) (55.3)
Riboflavin (mg) 0.73£0.23 0.75£0.22 0.81+0.25 0.72+£0.22 0.72+0.27 0.72£0.24°
(60.9) (62.3) (67.9) (59.7) {(59.6) (59.7)
Niacin (mg) 13834 147%54 11138 110+42 97£31 8.46+4.24%
(106.1) (113) (73.4) (84.6) (74.6) (65.0)
Ascorbic acid (mg) 422+122 415+125 420+12.1 378+135 36.9%16.5 375t145
(60.3) (59.3) (59.9) (54.0) (52.7) (53.6)

"ean*SD. *RDA percentage.

‘"Slgnificantlv different between age in female subject by student’s t-test (p<O 05).
“Significantly different between male and female by student's t-test ((p<0.05, “p<0.01, ~p<0.001).
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Table 2. Correlation coefficients of nutrients intake with LS
BMD and FN BMD in subjects

LS BMD" FN BMD”

Nutrients Male Female Male Female

(N=32) (N=92) (N=32) (N=92)
Energy 0.423" 0515 0.203" 0.374™"
Carbohydrate 0.291 0505 0125 0.359"""
Protein 0.354 0.410™" 0.179 0.321"
Fat 0.204 0.392" 0.154 0.356™"
Calcium 0.357 0.349"" 0.248" 0.256"
Vitamin D 0.379" 0.415™ 0.1317 0.309”

'LS BMD: Lumbar spine BMD.
“FN BMD: Femoral neck BMD.
*p<0.05, **p<0.01, ***p<0.001.
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Table 3. Serum indicators of subjects by gender and age

1 el

Indi Male Female
fidices 65~74 (yr)  75~85 (yr) Total 65~74 (yr)  75~85 (yr) Total

Osteocalcin (ng/mL) 6.47%3.02 11.29513.59 835893 9081680  11I18%717  1035+6.96"

25(OH)VitDs (ng/mL) 18.42+7.91 20224623 19.15+7.22 17184623 1659784  17.00:6.73

ALP” (U/L) 70872038 746043960  7236+2888  7778+3346  T8.18+2515  77.32%31.13

PTH" (pg/mL) 33.93£282  2353+10.65 207742310  2836£3082  31.89+25890  2933+2035
a (mg/dL) 9.27%1.30 852163 898+1.46 9.34%1.30 937+1.17 935+15

P (mg/dL) 343%052 3.18+0.47 333+051 3.43+0.65 330070 339+0.66

"Significantly different at @ =0.01 level between male and female by student’s t-fest.

:‘”ALPZ alkaline phosphatase.
YIPTH: intact parathyroid hormone.
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Table 4. Distribution of subjects according to serum indices

N (9)
Indices Male Female
25(OH)VitD3
(ng/mL) 9(23.7) 35(35.0)
<10
Deoxypyridinoline
(nmDPID/mM creatinine) 9(23.7) 45 (45.0)
>B55
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Table 5. Urinary indicators by gender and age

oot THEse] AR B A7 111

. Male Female
Indices -
65~74 (yr) 75~85 (yr) Total 65~74 (yr) 75~85 (yr) Total
DPYR/))CR“ (nmDPD/mMcreatinine) 490276 4711259 4.83*2.66 7.28+3.46 7.96x3.02 7.23+3.12"
Ca/Cl;{)“ (nmole/nmole) 0.21x0.08 0.23£0.07 0.22£0.08 0.26%0.09 0.27%£0.11 0.26%£0.10
P/CR” (nmole/nmole) 0.74L£0.18 0.75+£0.21 0.78£0.16 0.78%+0.17 0.80+0.21 0.79%0.18

Z:DPYR/CRI Deoxypyridinoline/creatinine. “Ca/CR: Calcium/creatinine. *P/CR: Phosphate/creatinine.
Significantly different at @ =0.001 level between male and female by student’s t-test.
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Table 6. Correlation between biochemical data and bone
mineral density

Biochemical data LS FN WT TC
25(OH)Vit.Dy 0.201" 0.193°
ALP" -0.228"  -0.317" -0.365™
DPYR/CR” 02507 0201  -0.229°
U-P/CR” 0214 0250  -0242" -0.190"

‘I))ALPI Alkaline phosphatase.
f)DPYR/CRZ Urinary deoxypyridinoline/creatinine.
#U-P/CR: Urinary phosphate/creatinine.

Table 7. Multiple regression analysis on LS BMD
(R*=0.4761)

Parameter Standard

. T-value P-value
estimate erTor

Selected variable

Constant 0.4693  0.0950 4937 0.0001
Physical activity 0.0010  0.0001 1460  0.1486
Serum ALPY -0.0016  0.0005 -3.059 0.0031
Weight 0.0058  0.0022 2.697  0.0087
Vitamin D intake 00735  0.0208 3527  0.0007

YSerum ALP: Serum alkaline phosphatase.

Table 8. Multiple regression analysis on FN BMD
(R*=0.4592)

Parameter Standard

. T-value P-value
estimate error

Selected variable

Constant 0.8287  0.1875 4.420  0.0001
Age -0.0062 00022 -2.749 0.0075
Serum ALP" -0.0013  0.0004 -3.294 0.0015
Weight 0.0061 0.0012 5214 0.0001

PSerum ALP: Serum alkaline phosphatase.
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