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Associations of Lifestyle Behaviors, Dietary Habits and Bone Mineral Density
in Men Aged 50 Years and Older
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ABSTRACT

Lifestyle behaviors including dietary habits are well known to play key roles in bone metabolism. The purpose of this
study was to investigate the relationship among the factors affecting bone mineral density (BMD) including age,
anthropometric parameters, lifestyle behaviors, and dietary habits of men aged more than 50 years. Ninety-one men,
who visited health promotion center at one of the university medical centers, were divided into two groups according to
the BMD: normal and osteopenia. The BMD of femoral neck in the osteopenia group was significantly lower than that
of the normal group (0.77 £ 0.28 vs. 0.98 £ 0.08 g/cm?). The proportion of the regular exercisers was significantly
lower in the osteopenia group than in the normal group (p = 0.027). In the osteopenia group, the femoral neck BMD
was significantly decreased in smokers and coffee drinkers compared to no-smokers and no-coffee drinkers. The
femoral neck BMD was increased among those who consume breakfast and beans and bean products more frequently
and those with a greater meal regularity. In the normal group, the lumbar spine BMD was significantly increased among
those with frequent consumption of beans and bean products. The lumbar spine BMD was significantly correlated with
exercise (r = 0.263), and the femoral neck BMD with weight (r = 0.284), BMI (r = 0.324), relative body weight (r
= 0.294), exercise (r = 0.269) and frequency of beans and bean products consumption (r = 0.216). These results
indicate that lifestyle behaviors and dietary habits play important roles in maintaining optimum bone health in the

middle-aged men. (Korean J Nutr 2009; 42(1): 59~67)

KEY WORDS : osteopenia, bone mineral density, lifestyle behaviors, dietary habits, men.
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Table 1. Anthropometric characteristics and bone mineral density between normal and osteopenia groups

Normal (n = 49) Osteopenia (n = 42) Total (n = 91) p value

Age (yn) 575 +72" 586 +59 580 + 6.6 0.110
Height (cm) 169.2 + 6.5 167.6 + 47 168.5 *+5.8 0.053
Weight (kg) 71.9 £9.0 66.6 *+8.6 69.5 9.2 0.845
Abdominal circumference (cm) 88.0 =+ 6.7 853 =82 86.7 +7.5 0.133
Body fat (%) 22.1 +8.6 19.9 £3.6 21.1 *+6.8 0.110
RBW? 107.8 *6.2 1043 + 7.1 1062 =+ 6.9 0.809
BMI® 251 +24 237 +27 244 +246 0.445
Lumbar spine (L2-L4) (g/cm?) 1.28 +0.13" 1.02 £0.24 1.16 £0.23 0.295
Lumbar spine (L2-L4) (T-score) 0.85 + 1.00 -0.93 + 0.75 0.03 + 1.26 0.139
Femoral neck (g/cm?) 0.98 = 0.08 0.77 £0.28 0.89 = 0.22 0.025
Femoral neck (T-score) 0.32 £ 0.60 —0.71 = 0.60 -0.15 + 0.79 0.815

1) Mean + SD
2) RBW (Relative Body Weight): [Weight (kg) / {height (cm) —
3) BMI: Body Mass Index [weight (kg) /height (m?)]

100} x 0.9] x 100
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Table 2. Comparison of lifestyle behaviors between normal and osteopenia groups

E A% (p<O0DZHED T HHT A9 AT vls) BUARTA foF0.
7 9 BUEE wad (p<0.05). BT ey

S Table 59 9] thEAY FUEY Ao|F Mol Aozt obd

FUAL FolF Mol AE F 48] oY e A%, AAE FHAOE e AT,
HARE F 48 3] D AAR 4 L HAERE F 43 9 4AT

Lifestyle behaviors Normal (n = 49) Osteopenia (n = 42) Total (n = 91)
Smoking 2= 1.444
Yes 40 (81.6) 38 (90.5) 78 (85.7) df=1
No 9 (18.4) 4 (9.5 13 (14.3) p=0.229
Alcohol drinking
None 5(10.2) 6 (14.3) 11 (12.1) 2'=3.873
1 time/month 6 (12.2) 3(7.1) 9(9.9 df=5
2—3 time/month 14 (28.6) 18 (42.9) 32 (35.2) p=0.568
1-2 fime/week 13 (26.5) 10 (23.8) 23 (25.3)
3—4 time/week 8 (16.3) 4 (9.5 12 (13.2)
1 time/day 3(6.1) 1(24) 4 ( 4.4
Coffee (n) %= 0.035
Yes 37 (75.5) 31 (73.8) 68 (74.7) df=1
No 12 (24.5) 11 (26.2) 23 (25.3) p =0.852
Calcium supplement 2=0.361
Yes 8 (16.3) 501.9) 13 (14.3) df=1
No 41 (83.7) 37 (88.1) 78 (85.7) p=0.548
Exercise
None 12 (24.5) 23 (54.8) 35 (38.4)
1 time/week 15 (30.6) 6 (14.3) 21 (23.1) £=9.163
2—3 time/week 9 (18.4) 501.9) 14 (15.4) df=3
4 time over/week 13 (26.5) 8 (19.0) 21 (23.1) p=0.027
Table 3. Comparison of dietary habits between normal and osteopenia groups
Lifestyle behaviors Normal (n = 49) Osteopenia (n = 42) Total (n = 91)
Breakfast 2°=0.002
<4 times/wk 8 (16.3) 7 (16.7) 15 (16.5) df=1
> 4 times/wk 41 (83.7) 35 (83.3) 76 (83.5) p=0.965
Meal regularity 2’=1.180
Regular 42 (85.7) 39 (92.9) 81 (89.0) df=1
Iregular 7 (14.3) 3(7.1) 10 (11.0) p=0.277
Meats & fish %'=1.580
<4 times/wk 38 (77.6) 34 (81.0) 72 (79.1) df=1
> 4 times/wk 11 (22.4) 8 (19.0) 19 (20.9) p=0.691
Beans & products 2’=0.931
<4 times/wk 25 (51.0) 23 (54.8) 48 (52.7) df=1
= 4 fimes/wk 24 (48.9) 19 (45.2) 43 (47.3) p=0.628
Vegetables & fruits 2’=2.038
<4 times/wk 23 (46.9) 26 (61.9) 49 (53.8) df=1
= 4 fimes/wk 26 (53.1) 12 (38.1) 42 (46.2) p=0.153
Dairy products 2= 1.601
<4 times/wk 34 (69.4) 34 (81.0) 68 (74.7) df=1
> 4 times/wk 15 (30.6) 8 (19.0) 23 (25.3) p =0.206
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Table 4. Bone mineral density by lifestyle behaviors in normal and osteopenia groups
i : Lumbar spine Femoral neck
Lifestyle behaviors - -
Normal Osteopenia Normal Osteopenia
g/cm? glen’
Smoking
Yes (n = 78) 1.28 £0.13" 1.02 £ 0.24 0.99 + 0.08 0.76 +0.231?
No (n = 13) 1.29 £ 0.12 0.94 £0.15 0.94 + 0.08 0.88 + 0.05"™
Alcohol drinking
Yes (n = 80) 1.29 £0.13 1.04 £0.20 0.98 = 0.08 0.76 +0.297
No (n=11) 1.23 + 0.08 0.89 + 0.39 1.00 + 0.09 0.87 +0.04"
Coffee
Yes (n = 68) 1.28 £0.13 1.02 £0.22 0.99 = 0.08 074 + 0317
No (n = 23) 1.30 £0.12 1.01 £0.30 0.98 = 0.07 0.86 +0.067*
Calcium supplement
Yes (n = 13) 1.33 £0.16 1.02 £0.15 1.03 £ 0.09 0.66 = 0.35
No (n = 78) 1.27 £0.12 1.02 = 0.25 0.97 +£1.25 0.79 £ 0277
Exercise
Yes (n = 56) 1.29 +0.13 1.06 +0.12 0.98 + 0.08 0.77 + 0.33"
No (n = 35) 1.27 +0.13 0.98 + 030" 0.99 + 0.08 0.78 + 0.23"
1) Mean * SD
2) Significance by t-test between normal and osteopenia group T: p <0.05
3) Significance by t-test within the same group *: p <0.05, **: p<0.01
Table 5. Bone mineral density by dietary habits in normal and osteopenia groups
X X Lumbar spine Femoral neck
Dietary habits - -
Normal Osteopenia Normal Osteopenia
g/em? glcm?’
Breakfast
<4 times/wk (n = 15) 1.37 £0.12" 1.03 £ 0.15 0.97 = 0.06 0.70 = 0.44
> 4 times/wk (n = 76) 1.27 £0.12 1.01 £0.25 0.99 + 0.08 0.79 + 0.24t7**
Meal regularity
Regular (n = 81) 1.27 £0.13 1.02 £0.25 0.99 = 0.08 0.78 £ 0.26"
Iregular (n = 10) 1.34 £ 0.10 1.02 + 0.03 0.96 + 0.06 0.68 + 0.53"
Meats & fish
<4 times/wk (n = 72) 1.28 £0.12 1.02 £0.26 0.99 = 0.08 0.77 £ 0277
> 4 times/wk (n =19) 1.30 £0.13 1.01 £0.12 0.97 = 0.08 0.80 = 0.31
Beans & products
<4 times/wk (n = 48) 1.32 £0.14 1.01 +0.227 1.00 £+ 0.09 0.74 +0.33"
> 4 fimes/wk (n = 43) 1.25 + 0.09* 1.02 + 0.26 0.97 + 0.07 0.81 +0.20"*
Vegetables & fruits
<4 times/wk (n = 49) 1.27 £0.12 0.97 +0.28" 0.99 = 0.07 0.81 +0.247
> 4 times/wk (n = 42) 1.29 £0.13 1.08 £0.11 0.98 *= 0.09 0.71 +£0.337
Dairy products
<4 times/wk (n = 68) 1.28 £0.13 1.04 =£0.20 0.98 = 0.09 0.79 +0.247
> 4 fimes/wk (n = 23) 1.28 £ 0.12 0.93 = 0.36" 0.98 + 0.06 0.70 + 0.40
1) Mean * SD

2) Significance by t-test between normal and osteopenia group 1: p<0.05
3) Significance by t-test within the same group *: p<0.05, **: p<0.01
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Table 6. Correlation coefficients between lumbar spine and fe-
moral neck bone mineral density and variables in normal and
osteopenia groups

Lumbar spine  Femoral neck

Age -0.112 —0.071
Height 0.125 0.052
Weight 0.168 0.284™"
Abdominal circumference 0.040 0.204
BMI 0.125 0.324™
Body fat (%) 0.046 0.155
Relative body weight 0.063 0.294™

1) Significantly different (xx: p<0.01)

Table 7. Correlation coefficients between lumbar spine and fe-
moral neck bone mineral density and variables in normal and
osteopenia groups

Lumbar spine Femoral neck

Smoking 0.049 —0.067
Alcohol drinking —0.156 —0.050
Coffee —0.053 0.034
Calcium supplement -0.129 -0.117
Exercise 0.263*" 0.269*
Breakfast -0.125 —0.081
Meal regularity 0.132 0.070
Meats & fish 0.023 0.096
Beans & bean products 0.004 0.216"
Vegetables & fruits —0.025 —0.067
Dairy products 0.058 0.073

1) Significantly different by Partial correlation analysis after ad-
justing for age, height, weight (+: p<0.05)
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