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Nutritional Status and Related Factors of Residents Aged Over 50 in Longevity Areas
- IL Effect of Dietary Factors on Bone Ultrasound Measurements in Aged Men -

Choe, Jeong-Sook™ - Kwon, Sung Ok™ - Paik, Hee-Young™

National Rural Resources Development Institute, * RDA, Suwon 441-853, Korea
Department of Food and Nutrition,” Seoul National University, Seoul 151-742, Korea

ABSTRACT

This study was conducted to examine dietary factors affecting bone status in the rural aged men. Quantitative ultra-
sound measurements (QUS) of bone, that may reflect certain architectural aspects of bone, have been shown to be
associated with bone mineral density and fracture. Information of diet and anthropometry was collected in 164 aged
men. Dietary intake data were obtained by 24-hour recall method. Measurements of the speed of sound (SOS, m/s), at
distal radius, mid-tibia, phalanx, were performed using Omnisense 70008 analyzer (Sunlight Ltd., Tel Aviv, Israel). T-
scores for bone SOS measurements at distal radius, mid-tibia and phalanx were 0.60, 0.03 and —0.42 respectively. The
prevalence of osteopenia by use of the WHO criteria was 17.7% at the mid-tibia and 25.3% of the subjects at the distal
radius. Age were negative association with bone SOS at three sites. Osteopenia group of radius were significantly lower
in total foods and vegetable intakes than normal group. After adjusted for age, vegetable intakes were significantly and
positively related to bone SOS at the radius. The bone SOS of the tibia were significantly and positively related to
vegetable protein, iron, folate and vegetable intakes, but negatively related to fat intakes. Multiple regression analysis
showed that bone SOS of tibia was positively associated with folate intakes. Vegetable intakes were positively associat-
ed with the bone SOS at three sites. These results indicate that the consumption of vegetables, sources of folate, may
have a effect on bone status of men. (Korean J Nutrition 39(2): 171~183,2006)

KEY WORDS : bone ultrasound measurement, dietary factor, bone mineral density, rural aged men.
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Table 1. General characteristics of the subjects (n=164)
Mean * SD Range

Age (yean 9.6+ 90 50-96
Height (cm) 1622+ 6.6 143.0-180.5
Weight (kg) 59.1 £ 106 37.0-97.0
BMI (kg/m?)" 24+ 32 16.6-33.8
Waist (cm) 829+ 88 67.0-116.0
Hip (cm) 901 7.3 740-1190
WHR (ratio)” 092+ 0.05 0.77 ~ 1.06
Body fat (%) 20.1 £ 6.1 4.9-537
Lean body mass (kg) 470+ 7.8 28.7 - 66.1
Bone SOS (m/s)

Radius 4210.7 £ 227.2 3736 — 4682

Tibia 3969.3 + 989 3725 - 4215

Phalanx 3890.0 £ 158.2 3523 - 4461
T-score for bone SOS

Radius 060 1.96 —3.96-4.74

Tibia 003 1.05 —2.60-2.60

Phalanx -0.42 + 0.89 —246-278

1) Body mass index = Weight (kg) /Height (m)?
2) WHR: Waist circle (cm) to hip circle (cm) ratio
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Fig. 1. Bone SOS at radius, tibia, and phalanx by age. a, b, c:
Means with different alphabets among age group were signifi-
cantly different at p <0.05 level.

A3 (p <0.05).
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Table 2. Pearson correlation coefficients between bone 5OS
and body composition

Bone SOS

Radius Tibia Phalanx
Age (year) -0221" -0.155"  -0.328"*"
Height (cm) -0.113 0.000 -0.012
weight (kg) —0.024 0.019 -0.011
BMI (kg/m?) 0.031 0.015 0.001
Waist (cm) 0.025 -0.021 0.021
Hip (cm) 0.011 0.050 0.047
WHR 0.025 —-0.103 —0.024
Body fat (%) -0.110 -0.113 0.028
Lean body mass (kg) 0.060 0.084 —0.008

Bone SOS (m/s)

Radius 1.000 0.210" 0.231™
Tibia ~ 1.000 0.322"**
Phalanx ~ - 1.000

Correlation coefficients of bone SOS and body composition,
such as height, weight, BMI, waist, hip, WHR, body fat (%), and
lean body mass, except age were adjusted for age (*: p <0.05,
*+: p<0.01, =+ p<0.001)
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Fig. 2. Prevalence of normal and osteopenia in the radius, tibia,
and phalanx according to the WHO criteria.
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Table 3. Body composition between normal and osteopenia group

Radius Tibia Phalanx

Normal Osteopenia Normalt Osteopenia Normal Osteopenia

(n=121) (n=41) (n = 135) (n=29) (n=121) (n=42)
Height (cm) 161.9 £046” 1630 +10 1625 +0.5 1609 *1.1 1621 +06 1625 £10
Weight (kg) 588 09 598 *1.46 596 +08% 566 +18 593 09 585 *1.6
BMI (kg/m?) 223 £03 225 +£0.5 225 +0.3 218 +0.46 225 +03 221 *+0.5
Waist (cm) 828 +08 83.1 +1.5 832 +08 812 =17 83.1 =08 823 *1.4
Hip (cm) 90.1 =07 902 *+1.2 90.4 =06 886 1.4 903 +07 895 +12
WHR 0.92 + 0.01 0.92 + 0.0 0.92 +0.00 0.92 + 0.01 0.92 + 0.01 0.92 + 0.01
Body fat (%) 199 +0.6 207 1.1 201 +05 200 * 1.1 202 +0.6 197 +£1.0
Lean body mass (kg) 470 0.6 473 £12 474 +0.6 454 +1.3 47.1 046 468 *1.]

1) Mean =+ SE.

2) Mean values were significantly different between bone health status by ANCOVA after adjusted for age (*: p<0.05)
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Table 4. Daily nutrient intakes of the subjects

Nutrient Mean £ SD
Energy (kcal) 14770 + 3954 (73.3)
Protein (g) 532 = 187 (81.9)
Animal Protein (g) 209 = 148
Vegetable Protein (g) 323 + 98
Fat (g) 26 + 157
Carbohydrate (g) 2453 = 584
Cholesterol {(mg) 1383 £ 107.6
Calcium (mg) 4284 + 2177 (61.2)
Phosphorus {(mg) 7622 + 2808 (108.9)
Iron (mg) 102 = 32 (849)
Vitamin A (#g RE) 5043 = 3433 (72.0)
Vitamin B, (mg) 088+  0.47 (83.9)
Vitamin B2 (mg) 073+  0.50 (58.0)
Vitamin C (mg) 796 = 406 (113.8)
Niacin (mg) 1217 + 48 (89.0)
Dietary fiber (g) 149 £ 54
Folate (@) 2935 + 113.4 (117.4)
Sodium (mg) 41053 =+ 1439.6
Potassium (mg) 2088.7 + 685.7
% energy from carbohydrate 712 % 8.2
% energy from protein 151 =% 27
% energy from fat 137 = 6.5

Parentheses; Percent of Korean Recommended Dietary Allo-
wance, 7th ed
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Table 6. Comparison of food group intakes between normal and osteopenia group

Radius Tibia Phalanx
Total
Food group (g/d) (= 164) Normal Osteopenia Normal Osteopenia Normal  Osteopenia
(n =121 (n = 41) (n = 135) (n =29) (n=121) (n = 42)

Total food intake (@) 9857 =+ 26.8 10217 =+ 27.4™ 884.1 =+ 484 9944 +259 9451 + 560 1005.6 + 277 929.6 =+ 482
Ceredls & grain 2737 £ 53 2761 £ 58 2694 £102 2751 =* 54 2669 £ 117 2740 =58 2735 =102

products (g)
Potatoes & starch (g) 184 * 3.4 168 = 40 237 + 7.1 205 + 37 85 = 8.1 189 40 172 = 70
Sugars & sweets (g) 58 = 046 61 £ 07 50 £ 13 59 = 07 52 = 14 65 07" 34 % 12
Legumes & their 215 = 30 209 + 346 224 + 63 242 + 33 90 = 71 213 £36 225 x 62

products (g)
Seeds & nuts (g) 18 = 04 17 = 05 20 = 09 20 = 05 06 = 1.0 1.7 £0.5 19 = 09
Vegetables (g) 3089 + 88 3304 + 892500 +158 3138 + 88 2858 +19.1 3183 +94 2818 + 164
Mushrooms (g) 0.62 = 0.20 065t 0.24 059+ 042 063 022 058 048 0460+024 071 042
Fruits (@) 737 = 8.1 810 = 94 534 £166 704 = 88 894 190 767 £94 669 t 164
Meat, poultry & their 451 £ 50 491 = 6.0 327 £105 456 = 56 425 *+120 486 =59 360 =104

products ()
Eggos (@) 66 £ 10 70 + 12 57 = 21 68 £ 1.1 56 + 23 78 1.1 35 £ 20
Fishes & shell fishes (g) 463 + 39 459 + 46 494 + 82 480 = 43 381 =+ 93 448 t45 467 + 78
Seaweeds (g) 1.4 + 02 15 £ 03 1.1 = 04 14 £ 02 12 %= 05 12 £03 20 = 04
Milk & their 186 + 34 200 = 39 127 £ 70 194 = 37 147 + 80 180 x40 203 £ 6.9

products (g)
Oils & fats (@) 40 + 03 41 = 04 36 + 06 42 *+ 03 29 = 07 40 =03 37 = 06
Beverage (@) 1269 * 166 1268 *£192 1227 339 1234 =180 143.1 =389 1301 =193 1182 * 334
Seasoning (@) 323 £ 1.4 331 = 1.6 297 + 28 325 = 15 311 £ 32 326 16 312 £ 28

1) Mean = SE. Mean values were significantly different between bone health status by ANCOVA after adjusted for age (*:

++x. p <0.01)

of Aol ALY HFOE FHHAA] e ol
g 5% 44T duEos PxA ggot woz
fol 9] BFo| Fashe Ao YoIHE MAF
& 59 4F7} Faw 20w ARE

FIR HAFS AYTH TALFE Aolel 593
Q1 Aol g ROE etk TR PR vl
% AFFU0 TPH] GlomT o PIRE ARy
stof FUEsle] YUy ¥4 BLF 0= YErk

99 Aol viEhd vhg) o] FE wABY @

1=
JPIAE AT I, BT,

o
=
=]

alr=s

=TT,

o2 F
I

HAF 59 kst AFe) A3 gEo] 1 dFEE F
7tx Aok & ot}

6. ST} AlojMAetof A

STUE (SOSEH & ks 2 AF i dEAdLe o
ol e EAEn FEAAENS AAIen 12
F= Table 7, 89 AAIBILE AE 292 EU=E &

A} ELAY

T3 (p <0.05), 484 @H4 (p<0.05), & (p<
0.05), Ae]dH# (p <0.05), g4t (p <0.01) ) HFH7
] AAAAE Jensiey, A AH% (0 < 0.05)
= 2o AAHAE Bk 2T A oM FURY

p <0.05,

G4 Atelell el HEA S HolX] gttt
Gl 95 Bl oA w2 @S] AF7
YRS &4l 7]ofsiths 7HEE Aot Ikl
SoME MR ks FdaEe] Ri% 1 gt} Hannan
509 AFeiMe AA) Sadn T2 R 437t
&M O Beawrt Qe AoE UERReH, ozt
w2l g gt w01g o E g e AT o
B AHA #ET7E FAANH o F2 ZeE v
ety 28y Sellmeyer 5702 Afode FE4/4
4 9 v)go] ¥ 55 5ol dEAFelN 24
o] a1, o] FHo] & Aoz Yehdrh Heaney™
= ol oigh el A3l AAAQ FEe B3 o,
Aolo] thE Q1 disle] oJ&EFolgtn sRE, B
oF Zg ol AF7Y g o, 9ulae] denad 2gol
29 2 F 7 g ddavta F38i
£ A7l sdEs F9wa 9 FEAF 9w AHH
2 ARBAL YR, ASeA AEA DA 4
ABAE 83k Iy Rancho Bernardo G170l A
A8 gtz AF el IUL Alelo) &9 AAAAS
Al Munger 5792 &84 cheide] A#7t 71l
2 A3o] BAE Jgol FHe) 9P FUIsIIh

kol o

k)



Table 7. Pearson partial correlation coefficients between bone
SOS and nutrient intake as a nutrient density
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Table 8. Pearson partial correlation coefficients between bone
SOS and food intakes by food group

. Bone SOS§ Bone SOS
Nutrients

Radius Tibia Phalanx Radius Tibia  Phalanx
Energy 0.067 —0.060 0.067 Total food intake 0.160* -0.02 0.087
Protein 0.064 0.012 0.103 Cereals & grain products 0.124 0.004 -0.005
Animal protein 0.040 —0.101 0.106 Potatoes & starch —0.036 0.034 -0.054
Vegetable protein 0.028 0.190" -0.027 Sugars & sweets 0007  —-0013 0.158"
Fat —0.066 —-0.162" 0.138 Legumes & their products 0.069 0.095 -0.041
Carbohydrate 0.065 0.177* —0.040 Seeds & nuts 0.018 0.180" —0.041
Cholesterol 0.011 -0.041 0.151 Vegetables 0.354**  0.187* 0213"
Calcium -0.019 0.106 0.002 Mushrooms 0.061 -0.036 —0.025
Phosphorus 0.054 0.105 0.116 Fruits 0.017 -0.039 0.074
ron 0.099 0.183* 0.007 Meat, poultry & their products 0.064 —-0.078 0.130
Vitamin A 0.121 0.122 0.022 Eggs 0.091 0.01 0.122
Vitamin 8. -0.076 —-0.071 0.049 Fishes & shell fishes -0.029 0.001 -0.008
Vitamin B2 -0.020 0.053 0.064 Seaweeds 0.050 0.031 -0.094
Vitamin C 0.022 0.095 0.060 Milk & their products 0.039 -0.092 -0.073
Niacin 0.091 0.015 0.116 Oils & Fats -0.026 -0.000 0.045
Dietary fiber 0.127 0.177* 0.062 Beverage —0.025 ~-0.095 -0.044
Folate 0.071 0.222" 0.093 Seasoning 0.030 0029  0.150
Sodium 0.011 0.061 0.035 Correlation coefficients of bone SOS and food intake were
Potassium 0.006 0.144 0.040 adjusted for age (x: p<0.05, **: p<0.01, =**: p<0.001)

Correlation coefficients of bone SOS and nutrient intake were
adjusted for age (*: p<0.05, *+: p<0.01)
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Table 9. Multiple regression analysis with age, body composition, and nutrient intake as independent variables and bone SOS at
three sites as dependent variables

Regression coefficient SEM P-value R*for a model

Radius

Intercept 4597.380 136.106 <0.0001

Age —5.564 1.942 0.0047

Model 0.0047 0.0429
Tibia

Intercept 3894.708 25.581 <0.0001

Folate 0.373 0.122 0.0027

Model 0.0027 0.0485
Phalanx

Intercept 4290.649 91.621 <0.0001

Age =5.761 1.307 <0.0001

Model <0.0001 0.1022

The entered variables were age, height, weight, waist, hip, body fat (%), lean body mass, total energy intake, nutrients expressed as
the nutrient density (protein, fat cholesterol, carbohydrate, calcium, phosphorus, iron, niacin, folate, dietary fiber, vitamin A, vitamin
B1, vitamin B., vitamin C, potassium, sodium, percent energy from carbohydrate, percent energy from protein, percent energy from
fat)

Table 10. Multiple regression analysis with age, body composition, and food intakes from each food group as independent variables
and bone SOS at three sites as dependent variables

Regression coefficient SEM P R’ for @ model

Radius

Intercept 3955.822 48.267 <0.0001

Vegetable 0.822 0.146 <0.0001

Model <0.0001 0.1593
Tibia

Intercept 3898.832 21.919 <0.0001

Seeds & nuts 3.331 1.343 0.0141

Vegetable 0.209 0.066 0.0019

Model 0.0005 0.0778
Phalanx

Intercept 4080.896 117.641 <0.0001

Age —4.125 1.411 0.0040

Vegetable 0.311 0.113 0.0065

Model <0.0001 0.1376

The entered variables were age, height, weight, waist, hip, body fat (%), lean body mass, total food intake, food group intake from
16 food groups
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