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ABSTRACT

The purpose of this study was to investigate the effect of bone mineral density on life styles, dietary habits and .
nutrient intakes among the male college students. The subjects were divided into four groups; Q; (calcaneus BMD < 25
percentile, n = 117), Q, (25 percentile < calcaneus BMD < 50 percentile, n = 118), Q; (50 percentile < calcaneus
BMD < 75 percentile, n = 118), Q, (calcaneus BMD > 75 percentile, n = 116). And they were asked about general
characteristics, life style, dietary habit, and nutrient intake using questionnaire and 24-hr recall method. They were
measured the bone mineral density of calcaneus using quantitative ultrasound. The average age of the subjects of the
study was 23.0 years and the average height, weight, and BMI were 174.7 cm, 69.0 kg, 22.5 kg/m’. The bone mineral
density in calcaneus was 0.43 g/cm’ in Qy, 0.50 g/cm’ in Q,, 0.56 g/cm’ in Qs, and 0.69 g/cm’ in Q, (p < 0.001). The
results showed that Q, tended to have irregular exercise compared to the other three groups. Compared with Q, and Q,,
the frequency of skipping breakfast was lower in Q; and Q.. Also the results showed that the Q. was significantly more
often to drink coffee compared with the other three groups (p < 0.01). The mean daily energy intake was 2210.6 kcal
(88.4% of RDA). The intake of energy, vitamin B,, calcium, and zinc did not meet the Korean RDA. Also the Q,
consumed significantly lower intakes of protein (p < 0.05) and plant protein (p < 0.05) compared to the Q; and Q..
The Q, and Q, consumed significantly lower intakes of vitamin B, (p < 0.01) compared to the Q3 and Q.. In conclusion,
male student in lower bone mineral density appeared to have unhealthy life styles and dietary habits in terms of
irregular exercise, high frequency of skipping breakfast and lower intakes of protein, vitamin B, showing a strong need
proper education on meal practices and exercise habits for the bone health. (Korean J Nutrition 38(7): 570~577, 2005)
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body mass index =

3) 22t &Y

AFdAEe] a8 D A% AFS S F, 259
717] (Sahara, Hologic Co., USA) & ©]83} F&2] BMD
(estimated Bone Mineral Density) 3% F3l3ich ®£&
SOS (Sound of speed), BUA (Broadband ultrasound
attenuation) & 53313129, £4€ SOS} BUA#S R
QUI (Quantitative ultrasound index) & AT

QUI (%) -571%

3. S~

BE AR 7= SAS program (version 8.1) & ©]43}
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£ 1) 27e) HF vlwE ANOVA (One—Way Analysis
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Table 1. Anthropometric measurements and bone mineral density of the subjects

Q=17 Q@ (n=118) Q(n=118) Q. (n=116) Significance®
Age (yrs) 2288 + 242" 20,88 + 242 2202 * 2.41 23204 = 224 NS
Height (cm) 17498 * 4.64 175.64 = 493 174.16 * 5.05 17431 = 527 NS
Weight (kg) 68.55 = 9.39 69.19 * 8.97 68.61 * 8.24 69.60 = 879 NS
BMI (kg/cm?) 22.36 £ 2.79 2239 * 243 2259 + 2.33 22.88 £ 261 NS
Estimated BMD (g/cm?) 0.43 + 0.03% 0.50 = 0.01° 0.56 = 0.02° 069 £ 007° p<0.001
QuP 81.35 + 4.88° 92,01 = 2.62° 101.92 = 3.44° 121.81 £ 12.02° p<0.001
BUA (dB/MHz)® 58.83 = 7.45° 68.42 + 6,51° 7752 + 8.15° 97.25 * 12.53° p<0.001
SOS (m/s)® 1532.19 * 9.2¢¢ 1548.65 £ 7.20° 1563.77 = 8.99° 1592.39 + 19.36° p<0.001
T-Score -1.21 + 0.32° -052 = 017° 0.12 = 0.23° 143 £ 0.79° p<0.001

1) Mean + Standard deviation

2) Quantitative ultrasound index (%) = 0.41 X (BUA + SOS) — 571

3) Broadband ultrasound attenuation
4) Sound of speed

5) Significance as determined by ANOVA test according to bone mineral density
6) Means with superscripts (a> b> ¢ > d) within arow are significantly different rom each at a= 0.05 by duncan’s multiple range test



Table 2. Life styles of the subjects
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Criteria Q (n=117) Q(n=118) Qs (n=118) Q=116 Significance
Possession  Yes 9 ( 7.69 11 (9.32) 9 (763 14 (12.06) 2=1.818 (df=23)
of disease No 108 (92.31) 107 (90.68) 109 (92.37) 102 (87.94) N.S.
Sleeping time (hours/day) 716+ 118 706* 118 684+ 097 696* 110 N.S.
Nutient  Yes 8 ( 6.84) 2 (1017 13 (11.02) 14 (1207)  x°=1.987 (df=3)
supplements No 109 (93.16) 106 (89.83) 105 (88.98) 102 (87.93) NS,
Experience Yes 29 (24.79) 31 (26.27) 30 (25.42) 29 (25000 x*=0080 (df=3)
of fracture No 88 (75.21) 87 (73.73) 88 (74.58) 87 (75.00) N.S.
n\ﬁm?ﬁ; (hours/day) 195 £ 168 228% 177 201 % 177 201+ 145 NS.
Regular exercise 28 (23.93) 34 (29.06) 35 (29.66) 45 (38.79) 2=6312 (df=3)
_ No exercise 89 (76.07) 83 (70.94) 83 (70.34) 71 (61.21) NS.
Frequency (fimes/week) 116 = 188 161+ 231 175+ 267 166% 232 N.S.
Erorcise Land sports 25 (64.10) 37 (75.51) 35 (72.92) 32 (61.54) 7-12.528 (df=6)
Muscular strength sports 14 (35.90) 11 (22.45) 11 (22.92) 13 (26.53) N.S.
Swimming 0 ( 0.00) 1(204) 20417 7 (13.46)
Time (minutes/time) 1705 = 2864 2815 = 4061 2503 = 3994 3017 = 46.32 " NS.
Duration (months) 520 + 1542 540+ 1542 534 = 1585 956+ 2074 N.S.
Yes 96 (82.05) 101 (85.59) 103 (87.29) 98 (84.48)  x’=1.322 (df=3)
No 21 (17.95) 17 (14.41) 15 (12.71) 18 (15.52) N.S.
g:;iif:; Frequency (fimes/week) 118 £ 098 126+ 103 129% 099 118+ 104 NS.
satus Amount (alcoholg/day) 1833 + 1822 2001 £ 1913 1941 + 1993 2023 + 23.89 N.S.
Duration (years) © 417+ 300 448 293 457 = 281 480+ 292 NS.
Accumulated amount () 9573 + 132.07 114.40 + 128.50 10259 + 118.17 113.19 + 149.28 NS.
Yes 32 (27.35) 33 (27.97) 33 (27.97)- 33(28.45) x*=0.035 (df=3)
Smoking  No 85 (72.65) 85 (72.03) 85 (72.03) 83 (71.56) N.S.
status  Amount (cigarette/day) 342 = 655 344+ 651 307 £ 584 328* 630 N.S.
Duration (years) 145 £ 265 1390 265 141 % 254 148 * 266 N.S.
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Table 3. Dietary habits of the subjects

Variables Criteria e (n=117) Q (n=118) Qs (n=118) Q (n=116) Significance
Everyday 20 (17.86) 19 (16.38) 27 (23.48) 27 (23.89)
Frequency 5.6 times 16 (14.29) 17 (14.66) 14 (12.17) 17 (15.04) %2 =6536
br eg;fost 3-4 times 20 (17.86) 20 (17.24) 20 (17.39) 12 (10.62) (df=12)
perweek 1-2fimes 33 (29.46) 34 (29.31) 35 (30.43) 34 (30.09) NS.
No 23 (20.54) 26 (22.41) 19 (16.52) 23 (20.35)
Everyday 92 (79.31) 91 (77.12) 99 (83.90) 84 (72.41)
Frequency 5~6 times 16 (13.79) 19 (16.10) 14 (11.86) 23 (19.83) 2= 4958
oflunch  3-4 times 8 ( 690) 8 ( 6.78) 5 ( 4.24) 9 ( 7.76) (df=6)
perweek 1.2 fimes 0 ( 0.00) 0 ( 0.00) 0 ( 0.00) 0 ( 0.00) NS,
No 0 ( 0.00) 0 ( 0.00) 0 ( 0.00) 0 ( 0.00)
Everyday 94 (81.03) 94 (79.66) 103 (87.29) 93 (80.17)
Frequency 5~6 fimes 17 (14.66) 21 (17.80) 14 (11.86) 20 (17.24) 27 =4974
of dinner  3-4 fimes 1( 431 3( 258 1( 085 3( 259 (df=6)
perweek {3 times 0 ( 0.00) 0 ( 0.00 0 ( 0.00) 0 0.00) NS.
No 0 ( 0.00) 0 ( 0.00) 0 ( 0.00) 0 ( 0.00)
Everyday 33 (29.73) 29 (26.85) 6 ( 548 436D
Frequency 5-6 fimes 19 (17.12) 11 (1019 26 (23.64) 20 (18.35) 27 =18.804
ofsnack  3-4 fimes 28 (25.23) 33 ( 0.56) 31 (28.18) 41 (37.61) (df=12)
perweek 1.7 imes 25 (22.52) 35 (32.41) 17 (15.45) 9 ( 8.26) NS.
No 6 ( 541) 0 ( 0.00) 30 (27.27) 35 (32.11)
Lack of ime 68 (63.55) 72 (66.06) 65 (61.90) 65 (63.11)
RG?SONS Weight control 218D 0 ( D0 1 (099 0 ( DOD) ¥ =8.707
skipging Indligestion 2( 187 4367 2 ( 190) 5( 4.85) (df=12)
meqls  Poor appetite 6 ( 561) 9 ( 826) 12 (11.43) 9 ( 8.74) N.S.
Eating habit -29 (27.10) 24 (22.02) 25 (23.81) 24 (23.30)
_ Yes 103 (88.03) 103 (87.29) 104 (88.14) 107 (92.24) 22 =0619 (df=23)
in“f/(':“:e No 14 (11.97) 15 (12.71) 14 (11.86) 9(7.76) NS.
Amount (mi/day)  93.36 £ 9635 8584 + 7531 8278 = 7272 10341  128.16 NS.
Yes 89 (76.07) 90 (76.27) 87 (73.73) 104 (90.43)  x°=12.200 (df=23)
i‘:gf: No 28 (23.99) 28 (23.73) 31 (26.27) N (.22 p<0.01
Amount (mifday)  65.88 £ 89.96 7397 + 98.5) 5391 + 7162 7224 £ 99.60 NS.
Refreshing Y& 101 (86.32) 107 (90.68) 100 (84.75) 103 (8879)  x%=2.246 (df=3)
dink  No 16 (13.68) 11 (9.32) 18 (15.25) 13 (11.21) NS.
infake  Amount (mi/day) 7553 * 75.81 93.66 * 81.88 8777 £ 13738 7914 £ 87.09 NSS.

ARNE AT G 810 QT QT QT QT 4
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Table 4. Daily nutrient intakes of the subjects

Q (n=117) Q (n=118) Q (n=118) Q: (n=116) Significance®
Energy (kcal) 2194.35 * 633.14" 2099.83 £ 556.55 2243.47 £ 571.81 230493 £ 755,57 NS
Protein (g) 8091 + 26.22% 77.43 £ 24.40° 8570 + 2587° 8660 = 30.54° P<0.05
Plant protein 3636 £ 11.96® 3392 + 10.82° 3933 = 13.3¢° 37.15 £ 13.40° p<0.05
Animal protein 4455 + 21.56 4351 £ 21.63 4636 + 21.84 49.45 = 2571 NS
Fat (@) 67.76 © 3251 6094 =+ 28.43 68.18 = 26.93 73.29 £ 35.66 NS
Carbohydrate (@) 31450 = 8224 302.59 £ 7555 319.85 = 8457 312.87 = 97.73 NS
Fiber (@) 559 £ 230 572 £ 320 611 = 286 633 £ 294 NS
Vitamin A (mg) 820.56 £ 596.97 743.97 = 429.65 813.26 = 401.91 863.97 £ 670.56 NS
Vitamin B, (mg@) 140 = 0644 132 £ 0.65 142 £ 059 163 £ 095 NS
Vitamin B, (mg) 123 +  055° 115 = 0.48° 143 = 0720 140 +  0.64° p<0.01
Niacin (g) 1830 = 796 1756 = 7.86 1802 £ 7.33 19.30 £  9.82 NS
Vitamin C (mg) 101.44 = 82.04 8275 = 61.23 86.60 = 54.75 90.18 = 56.65 NS
Calcium (mg) 542.45 + 303.39 548.43 * 266.14 601.98 + 269.05 581.44 £ 276.26 NS
Ptant calcium 276.15 = 134.69 244.68 = 109.00 284.08 £ 149.13 2756.15 £ 19.26 NS
Animal calcium 266.30 + 246.47 303.74 £ 251.13 317.90 = 203.92 306.28 + 234.03 NS
Phosphorus (mg) 107406 * 37691 104186 + 339.5¢° 115357 + 351.07°  1149.41 + 378.21° £<005
Iron (mg) 1520 =+ 7.84 1401 £ 781 1624 £ 13.32 1662 = 8.49 NS
Plant iron 1103 £ 754 1021 = 7.09 1204 = 13.11 1134 = 779 NS
Animal iron 416 £ 227 390 £ 207 419 = 219 417 £ 1.95 NS
Zinc (mg) 996 = 323 954 = 321 1025 = 3.20 1024 = 325 NS

1) Mean = Standard deviation

2) Significance as determined by ANOVA test according to bone mineral density
3) Means with superscripts (@ > b) within a row are significantly different from each at « = 0.05 by duncan’s multiple range test
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