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Abstract

Few studies investigated the effects of nutrition education and exercises in women with osteopenia. This study examined the
relationship between changes in dietary intakes and changes in indicators related to bone health in postmenopausal women with
osteopenia (—2.5 < T-score < 1) after a 12-week intervention. Thirty-one postmenopausal women aged > 50 years residing in Seoul
were recruited and participated in nutritional education regarding bone health and general nutrition practices and aerobic exercises
(three times a week; 60 min per session). Twenty-five subjects completed the study and were eligible for the analysis. Bone
mineral density (BMD) at femoral neck was measured by dual energy x-ray absorptiometry. Serum calcium, osteocalcin, and
intact parathyroid hormone (PTH) were also measured. Dietary intake was estimated by using a one-day 24 recall by a clinical
dietitian. After 12 weeks, meat consumption increased (P =0.028) but vegetable intake decreased (P =0.005). Intakes of animal
protein (P =0.024), vitamin B1 (P=0.012) and vitamin B, (P =0.047) increased, and sodium intake decreased (P =0.033). Intact
PTH (P=0.002) decreased and osteocalcin (P =0.000) increased, however, BMD decreased (P =0.000). Changes in mushroom
consumption were positively correlated with femoral neck BMD (r=0.673, P=0.003). Changes in animal iron intake were
negatively correlated with intact PTH (r=-0.488, P=0.013) but were positively correlated with osteocalcin  (r=0.541,
P =0.005). These results suggested that the association between animal iron intake and biochemical markers of bone turnover may
play an important role in bone metabolism. Further studies are needed to shed light on complicated mechanisms of diet, hormonal
levels of bone metabolism, and bone density. (Korean J Community Nutr 18(3) : 213~222, 2013)
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Table 1. Nutrition education program for bone heaith
Section Topics

—_

. Osteopenia & osteoporosis: definition, risk factors, diagnosis, symptoms,
Infroduction to nutrition education programs to improve and complications

bone health Dietary guidelines to improve bone health
Infroduction to 12-week program

w N

Adequate intake of calcium and vitamin D
Dietary control of sodium, sugar, and caffeine
Importance of balanced diet

Dietary habits to maximize bone mineral density

w N =

Regular and appropriate exercise
Importance of diet and dietary habits
Other factors: smoking, alcohol drinking, and calcium supplementation

Lifestyle modification for osteopenia

w N~

Dietary therapy to prevent/reduce osteoporosis
Sample menus
Individual exercise for menu plans

Diet therapy to prevent osteoporosis

w N =

Results of individual dietary assessment
Individual dietary guidelines
. Diefary management to improve bbone health

Individual counseling and education |

w N~

1. Assessment of dietary compliance
Individual counseling and education I 2. Additional diefary education
3. Methods for sustainable dietary management
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7, AR NS AP O o] Fs A% AF Wit BMDE FA A —1.73 £ 0.460014 —2.02 £ 0.44
% 9 S5 AF W%, A A H7EE 98t MDAE ©] & fold o2 skt (P = 0.000). Bt 3] Edli=
g3ttt ZA A 83.44 £ 6.94 cmolA T4 ¥ 80.82 * 6.66

Table 2. Age and anthropometrics, indicators related to bone mineral density (BMD), and dietary behaviors related to bone health from
baseline to follow-up in subjects with osteopenia (N = 25)

Baseline 12th week
t Pvalue
Variable Mean £ SD Mean = SD
Age (yrs) 5716 = 4.29
BMD -1.73 £ 0.46 -2.02 £ 044 -7.581 0.000
Waist (cm) 83.44 £ 6.94 80.82 £ 6.66 -3.952 0.001
Hip (cm) 95.92 £ 4.52 94.44 £ 4.38 -3.259 0.003
Height (cm) 1563.32 £ 3.30 153.31 £ 3.20 -0.157 0.876
Weight (kg) 57.28 £+ 7.08 57.02 £ 6.70 -1.413 0.170
Skeletal muscle 19.61 £ 1.58 19.76 £ 1.48 0.898 0.378
Body fat (%) 20.78 £ 6.00 20.26 £ 5.57 -1.525 0.140
BMI (kg/m?) 2439 £ 3.16 2429 £ 2.94 -1.348 0.190
%Body fat 35,67 £ 6.23 3499 £ 572 -1.301 0.206
WHR 0.87 £ 0.05 0.86 £ 0.05 -2.027 0.054
Intact PTH (pg/mL) 37.34 £ 8.98 28.11 £ 15.61 -3.544 0.002
Osteocalcin (ng/mL) 3.89 £ 2.04 18.60 £ 13.07 5.461 0.000
Calcium (mg/dL) 9.28 + 0.59 9.08 £ 0.37 -1.531 0.139
Dietary quality (score)” 39.20 £ 6.06 38.80 £ 6.27 -0.480 0.635
Calcium rich food intake (number/month) 58.80 = 40.61 61.62 £ 43.38 0.313 0.757
Milk 1498 £ 17.87 12.34 £ 14.34 -0.771 0.448
Yogurt 7.52 £ 14.72 9.68 + 20.88 0.442 0.663
Fermented milk 6.82 £ 11.08 5.56 = 14.01 -0.509 0.616
lce cream 1.96 = 4.00 1.66 £ 3.12 -0.319 0.753
Cheese 3.20 £ 12.00 390 £ 7.7 0.494 0.626
Soy milk 166 £ 3.42 416 £ 7.53 1.789 0.086
Anchovies 22.76 £ 28.53 24.32 £ 23.71 0.367 0.717
Drinks intake 93.32 £ 91.33 72.26 + 62.91 -1.438 0.163

1) Dietary quality was assessed by Mini Dietary Assessment (Oh et al. 2007)
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Table 3. Food group infake from baseline o follow-up in subjects with osteopenia (n = 25)

Baseline 12th week

Mean + SD Mean = SD ' Palue
Ceredls () 237.88 £ 92.80 200.30 = 60.03 -1.787 0.087
Potatoes (Q) 39.85 £ 80.92 62,70 £ 96.16 1.052 0.303
Sugars (g) 8.25 £ 10.21 8.36 £ 10.46 0.039 0.969
Beans (Q) 26,79 £ 44.15 40,61 £ 57.13 1.259 0.220
Nufs (g) 266 £ 827 752 £ 16.65 1.561 0.132
Vegetables (Q) 336.82 + 133.02 235.44 £+ 133.77 -3.107 0.005
Mushrooms (Q) 436 = 12.69 820 £ 19.06 0.828 0.416
Fruits (Q) 184.80 £ 226.65 203.36 = 164.16 0.392 0.699
Meats (g) 13.98 £ 21.50 33.34 £ 4432 2.337 0.028
Egos (9) 15629 £ 20.84 10.02 £ 18.07 -1.278 0214
Fishes and shellfishes (g) 47.86 £ 58.84 66.17 £ 66.52 1.411 0171
Seaweeds (Q) 228 £ 418 195 £ 248 -0.376 0.710
Dairy products (g) 83.90 £ 141.22 80.10 £ 121.84 -0.112 0912
Vegetable ail (g) 7.97 £ 9.1 526 £ 3.01 -1.388 0.178
Beverage (g) 44,75 £ 101.75 4901 £ 67.04 0.249 0.806
Seasoning (Q) 30.11 £ 15.09 27.93 £ 15.65 -0.482 0.634
Total (Q) 1,087.56 + 331.47 1,044.27 + 308.27 -0.682 0.501
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Table 4. Nutfrient intake from baseline fo follow-up in subjects with osteopenia (n = 25)

Baseline 12th week ; Pyale
Variable Mean = SD Mean = SD
Energy (kcal) 1,417.14 £ 307.24 (84.0)" 1,371.45 + 303.83(88.0)" -0.739 0.467
Plant protein (g) 33.52 + 10.57 (16.09? 29.90 + 10.05( 8.0? -1.239 0.227
Animal protein (Q) 19.00 + 13.86 2573 = 13.87 2414 0.024
Plant fat (Q) 20.60 14.55 17.25 = 6.88 -1.356 0.188
Animal fat (g) 10.06 £ 8.87 13.11 £ 8.65 1.725 0.097
Carbohydrate (Q) 22881 £  51.29 219.95 £ 47.22 -0.787 0.439
Fiber (g) 20.25 £ 7.41 20.49 £ 8.79 0.112 0.912
Plant calcium (mg) 28392 +  94.36 (68.0p 276,41 + 137.40 (68.0)? -0.246 0.808
Animal calcium (mg) 261.98 £ 300.30 217.24 £ 148.01 -0.741 0.466
Phosphorus (mg) 879.63 £ 303.59 (20.0? 926,24 +  346.67 (16.0)? 0.605 0.551
Plant iron (mg) 10.10 £ 3.04( 0.0 9.71 £ 4.27 ( 4.0? -0.423 0.676
Animal iron (MmgQ) 1.94 + 1.31 231 = 1.34 1.308 0.203
Na (mg) 4,209.86 + 1,719.52 3,324.73 £ 1,239.63 -2.267 0.033
K (mg) 2,682.59 805.49 2,673.60 + 1,053.58 -0.044 0.965
Zinc (Mg) 650 £ 1.45 (48.0P 6.80 2.35 (52.00 0.576 0.570
Vitamin A (ug RE) 820.20 + 283.38( 8.0 707.27 £ 413.71 (32.0p® -1.090 0.287
Vitamin B, (Mg) 094 £ 0.32 (56.0Y 1.29 £ 0.53 (36.0 2.718 0.012
Vitamin B, (Mg) 0.93 + 0.38 (64.0Y 1.13 £ 0.48 (44.09 2.098 0.047
Vitamin B6 (Mg) 1.76 £ 0.63 (16.00 1.65 £ 0.60 (20.0¥ -0.650 0.522
Niacin (mg) 13.07 £ 5.32 (40.09 13.35 = 3.82 (32.00 0.260 0.797
Vitamin C (mg) 9523 £  46.65(40.0p 96.87 + 52,97 (40.0® 0.129 0.898
Folic acid (nQ) 339.75 £ 105.68 (44.0P 284.08 +  93.51 (68.0)® -1.988 0.058
Vitamin E (ug RE) 13.62 £ 10.97 11.39 £ 4,55 -1.095 0.284

1) The proportion of subject whose intake was less than the Korean estimated energy requirements for females in her age (Korean
Nutrition Society 2010).

2) The proportion of subject whose infake of both animal and plant sources was less than the Korean estimated average require-
ments for females in her age (Korean Nutrition Society 2010).

3) The proportion of subject whose intake was less than the Korean estimated average requirements for females in her age (Korean
Nutrition Society 2010).

1),2),3) Statistical tests to examine differences in frequencies before and affer intervention were not conducted (expected frequencies < 5)

Table 5. Correlation between food group intakes change and change of indicators related fo bone mineral density(BMD) (n = 25)

BMD" Intact PTH Osfeocalcin Calcium
Food group intakes Pearson’s r P-value Pearson’s r P-value Pearson’s r P-value Pearson’s r P-value
Ceredls 0.317 0215 0.151 0.472 0.090 0.670 0.094 0.656
Potatoes -0.289 0.260 0.179 0.391 -0.234 0.259 -0.227 0.275
Sugars -0.410 0.102 -0.033 0.875 0.350 0.086 -0.196 0.347
Beans 0.253 0.328 0.063 0.765 -0.084 0.690 -0.279 0.176
Nuts -0.066 0.800 0.090 0.667 -0.082 0.695 -0.176 0.400
Vegetables -0.084 0.749 -0.072 0.734 0.161 0.442 0.022 0.918
Mushrooms 0.673 0.003 0.142 0.500 0.079 0.708 0.191 0.362
Fruits -0.247 0.340 -0.116 0.582 0.023 0914 -0.102 0.628
Meats -0.010 0.970 -0.245 0.237 0.368 0.070 -0.095 0.652
Eggs 0.228 0.379 0.193 0.356 -0.311 0.131 0.326 0.112
Fishes and shellfishes -0.420 0.093 0.027 0.897 -0.030 0.888 -0.016 0.941
Seaweeds -0.381 0.131 -0.155 0.458 -0.052 0.806 -0.023 0914
Dairy products -0.094 0.720 -0.195 0.350 0.232 0.266 0.070 0.739
Vegetable oil -0.328 0.198 -0.104 0.620 0.105 0.619 -0.190 0.362
Beverage 0.250 0.332 -0.002 0.992 0.026 0.902 0.013 0.951
Seasoning -0.120 0.647 0.147 0.484 0.022 0918 -0.301 0.143
Total -0.156 0.551 -0.090 0.669 0.200 0.337 -0.132 0.531

1) Data were available for 21 subjects.
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Table 6. Correlation between nutrient intfakes change and change of indicators related fo bone mineral density(BMD)

BMD" Intact PTH Osteocalcin Calcium
Variable Pearson’s r P-value Pearson’s r P-value Pearson’s r P-value Pearson’s r P-value
Energy (kcal) -0.049 0.853 0.008 0.969 0.142 0.499 0.022 0.915
Plant protein (g) 0.343 0.178 0.187 0.372 -0.048 0.818 -0.079 0.708
Animal protein () -0.194 0.457 -0.1583 0.466 0.231 0.267 0.013 0.952
Plant fat () -0.179 0.491 -0.003 0.988 -0.006 0.978 0.021 0.922
Animal fat (g) -0.251 0.332 0.125 0.551 -0.122 0.563 0.225 0.279
Carbohydrate (g) 0.020 0.938 0.039 0.854 0.130 0.535 0.001 0.995
Fiber (g) 0.222 0.391 0.248 0.231 -0.218 0.296 0.007 0.975
Plant calcium (mg) -0.163 0.532 0.114 0.588 -0.090 0.670 -0.191 0.361
Animal calcium (mg) 0.156 0.550 -0.281 0.173 0.352 0.084 0.050 0.814
Phosphorus (mg) 0.162 0.535 -0.042 0.843 0.195 0.350 -0.036 0.865
Plant iron (mg) 0.133 0.610 0.245 0.239 -0.227 0.274 0.081 0.701
Animal iron (mMg) -0.323 0.206 -0.488 0.013 0.541 0.005 -0.007 0.975
Na (mg) -0.177 0.496 0.041 0.844 0.049 0.817 -0.381 0.060
K (mg) -0.382 0.130 0.090 0.670 -0.033 0.875 0.012 0.955
Zinc (Mg) -0.010 0.970 -0.241 0.247 0.276 0.181 0.032 0.878
Vitamin A (ug RE) 0.011 0.968 0.154 0.462 -0.063 0.764 -0.023 0914
Vitamin B, (MQ) 0.052 0.843 0.294 0.154 -0.192 0.358 -0.197 0.346
Vitamin B, (MQ) 0.056 0.832 0.219 0.293 -0.191 0.362 -0.149 0.478
Vitamin B, (Mg) -0.191 0.464 0.229 0.270 -0.167 0.426 -0.261 0.208
Niacin (mg) -0.139 0.593 -0.106 0.613 0.122 0.560 -0.387 0.056
Vitamin C (mg) -0.385 0.127 0.090 0.669 -0.120 0.568 -0.191 0.361
Folic acid (ng) -0.073 0.781 -0.055 0.793 0.048 0.820 -0.134 0.524
Vitamin E (ug RE) -0.295 0.251 -0.171 0.415 0.168 0.422 -0.187 0.370

1) Data were available for 21 subjects.
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7+ 9k ZAF Ministry of Health, Welfare and
Family Affairs & Korea Centers for Disease Control
and Prevention 2012)°] &J&] Barg 2138 d=¢loj A
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TolM FLUSE Ao EH YEFS] HF7F A1
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