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Abstract

This study was conducted to investigate the factors affecting the bone density of food and nutrition major and non-major
university students in Seoul area. Data for food habits, dietary and health-related behavior were obtained by self
administered questionnaires. BQI(bone quality index) of the subjects were measured by Quantitative Ultrasound (QUS). The
results are summarized as follows: The average height, weight, BMI and osteopenia percentage of the major and non-major
male and female student were 174.49cm, 67.05kg, 21.96 and 22.0%; 174.34cm, 65.98ke, 21.69 and 11.8%; 160.76cn, 54.48kg,
21.07 and 40.0%; 161.30cn, 54.22kg, 20.84 and 40.2%, respectively. The BQI of the major and non-major subjects were
108.07 and 110.47 in male student group, and 89.13, 88.18 in female student group, respectively. The T-score and Z-score
of bone density of the subjects were not significantly different. Weight and BMI were positively related with BQI in male
and female group but the relationship with BMI tended to be stronger in non-major female group than other groups. BQI
was positively affected by exercise time, favorite food, and intake of seafood and tea in major and non-major male student
group. One-side eating habit and intake of instant foods were negatively related with BQI in both male groups. In major
and non-major female student group, exercise time, meal regularity, favorite food, amount of meal, intake of tofu were
related with BQI positively and intake of tea and/or meats negatively. The result of this study revealed that desirable food
habits, dietary behavior and health-related lifestyle may have a beneficial effect on bone density. They need practically
and systematically organized nutrition education on optimum body weight, good eating habits, weight bearing exercise and
intakes of good quality nutrient for higher bone density level.
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Table 1. Number of the subjects by major
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Male Major 41( 30.6)" olg7] koM W, vAETEEY A2 70.90, 6584
Non-Major 93( 69.4) mmHg= 22l 2ol B om(p<0.01), o EAPTol|A
Total 134(100.0) = 747t 62.85, 65.64mmHg R AP e TolN e FF
= EATHp<0.01).
Female Major 80( 37.7)
Non-Major 132( 62.3) 2. TAICHAIR}S| Zalc
Total 212(100.0) ZAlgAte] FUES 249 AR Table 3o vehy
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Table 2. Physical characteristics of the subjects

Male Female
Variables (]I\\J/[ijétolr) N(():I-ggj)or t-value xij;or) N(f[)\?z-rlr;aé())r t-value
Age(years) 222 + 206" 224 + 2388 0.6229™° 212 £+ 248 219 + 1.09 0.3020™
Height(cm) 17449+ 511  174.34+ 5.76 0.8908™° 160.76+ 4.54  161.30+ 4.84 0.4274
Weight(kg) 67.05+11.09 65.98+ 8.59 0.5455™% 5448+ 633 5422+ 7.34 0.7966™°
BMI”(kg/m’) 21.96+ 2.97 21.69+ 2.40 0.5749™° 2107+ 224 20.84+ 252 0.5077"
SBP”(mmHg) 1271541228  123.86+12.85 0.1693™ 111.35+11.64  114.89+10.86 0.0263*
DBPY(mmHg) 7090+£11.04 6584+ 7.31 0.0021%* 62.85+ 548 6564+ 793 0.0062%*

Y Mean+SD.

2 BMI : Body mass index.

' SBP : Systolic blood pressure.
“ DBP : Diastolic blood pressure.
N Not significant.

*p<0.05.

**p<0.01.
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Table 3. Bone density of the subjects measured by QUS*

g - Hed

Fobrlol mEEEEE

BQI" % Age-matchedz) Z-score’) % Young adult” T-score’’
Male
Major 108.07+22.69° 102.21+21.68 0.139+ 1.40 101.08+21.25 0.049+ 1.22
(66.2~177.8)" (63.5~170.5) (-2.5~4.7) (61.9~166.2) (-22~3.8)
Non-major 110.47+17.38 104.52+16.71 0295+ 1.07 103.24+16.24 0.185+ 0.93
(71.4~148.2) (66.2~141.0) (-2.1~2.6) (66.8~138.5) (-1.9~22)
t-value 0.5056™° 0.5033™ 0.4842"° 0.5203" 0.4804™
Female
Major 89.13£13.93 87.43+13.73 -0.786+ 0.87 85.66+13.34 -0.786+ 0.74
(61.0~119.5) (60.2~117.0) (-2.6~1.0) (58.6~114.9) (-2.3~0.8)
Non-major 88.18+13.62 86.58+13.18 -0.842+ 0.83 84.96+12.97 -0.839+ 0.72
(61.0~130.8) (60.2~128.0) (-2.6~1.7) (58.6~125.7) (-23~1.4)
t-value 0.6289™ 0.6581™° 0.6375™ 0.7063™ 0.6217"°

*QUS : Quantitative ultrasound.
BQI : Bone quality index.

Mean + SD.
Range(Minimum ~maximumy).

N Not significant.
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Table 4. Correlation coefficient among variables in subjects by major and non-major

Variables BQI" %Age matched Z-score %Young adult T-score
Male Major Age 0.002 -0.060 -0.062 -0.001 -0.005
Height 0.149 0.130 0.102 0.142 0.145
Weight 0.092 0.103 0.102 0.086 0.088
BMI” 0.048 0.068 0.078 0.043 0.044
SBP” 0.117 0.132 0.141 0.119 0.121
DBP” -0.067 ~0.062 -0.053 -0.067 -0.069
Non-major Age -0.149 -0.219% -0.218* ~-0.148* -0.152*
Height 0.110 0.108 0.113 0.110 0.i11
Weight 0.029 0.013 0.010 0.029 0.023
BMI 0.025 0.043 0.050 0.025 0.033
SBP 0.069 0.058 0.046 0.069 0.070
DBP 0.064 0.054 0.040 0.064 0.069
Female = Major Age -0.102 -0.140 -0.125 -0.101 -0.110
Height -0.154 -0.151 -0.141 -0.155 -0.140
Weight 0.050 0.066 0.087 0.052 0.083
BMI 0.138 0.154 0.170 0.141 0.165
SBP 0.023 0.032 0.039 0.020 0.029
DBP -0.104 -0.094 -0.081 -0.104 -0.093
Non-major Age 0.098 -0.058 -0.099 0.109 -0.111
Height 0.007 0.012 0.006 0.003 0.005
Weight 0.327*%* 0.333%%** 0.316%** 0.322%%* 0.325%%*
BMI 0.359%** 0.361*** 0.347%** 0.356%** 0.357**+*
SBP 0.066 0.084 0.065 0.074 0.073
DBP 0.015 0.009 0.005 0.009 0.002

Y BQI : Bone quality index.

Y BMI : Body mass index.

* SBP : Systolic blood pressure.
“ DBP : Diastolic blood pressure.
*p<0.05,  **¥p<0.001.
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Table 5. Classification of the subjects by major and bone

status N(%)
Male Female
Bone status Major  Non-major Major ~ Non-major
(N=41)  (N=93) (N=80)  (N=132)
Normal" 32(78.0)  82(88.2) 48(60.0)  78(59.1)
Osteopenia”  9(22.0)  11(11.8)  32(40.0)  53(40.2)
Osteoporosis” ~ 0( 0.0)  0( 0.0) 0( 0.0) 1€ 0.7)

1), 2), 3 . . .
» 23 . The subjects were classified as normal, osteopenia or

osteoporosis on the basis of T-score of an individual bone ; normal
: T> - 1.0, osteopenia : - 1.0<T< -2.5, osteoporosis : T<-2.5.
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Table 6. The food behavior of the subjects N(%%)
Male Female
Categories Major Non-major Major Non-major
(N=41) (N=93) (N=80) (N=132)
Nutrition supplement
Never 26(63.4) 61(65.6) 40(50.0) 56(42.4)
Sometimes 12(29.3) 21(22.6) dfzz3 29(36.3) 48(36.4) d’;:3
Al i 24 0 x=4.226 % =2.140
ways (24) ( 0.0) p<0.2384 2( 25) 5( 3.8) p<0.5439
Others 2 4.9) 11(11.8) 9(11.2) 23(17.4)
Meal regularity
Regular 11(26.8) 64(68.8) . 36(45.0) 43(32.6) 4o
A little irregular 18(43.9) 22(23.7) P=22357 39(48.8) 65(49.2) #=7250
Very irregular 12(29.3) 7 7.5) p<0.0001 5( 6.2) 24(18.2) p<0.0266
Favorite food
Animal food 8(19.5) 1( 1.1) 4o 2( 2.5) 14(10.6) 4o
Vegetable food 10(24.4) 53(57.0) 7=22.067 38(47.5) 21(15.9) 7=26.450
Animal and Vegetable 23(56.1) 39(41.9) p<0.0001 40(50.0) 97(73.5) p<0.0001
Breakfast
Everyday 8(19.5) 57(61.3) 27(33.8) 34(25.7)
5~6 times/week 16(39.0) 28(30.1) df;;3 28(35.0) 36(27.3) df2=3
) ¥=27.410 x=7.130
3~4 times/week 6(14.7) 3(32) p<0.0001 12(15.0) 19(14.4) p<0.0679
0~2 times/week 11(26.8) 5( 5.4) 13(16.2) 43(32.6)
Amount of meal
Overeating 14(34.2) 24(25.8) 4o 20(25.0) 47(35.6) 4o
Medium 26(63.4) 64(68.8) 2=1.370 60(75.0) 81(61.4) 7=5.590
Not enough 1( 2.4) 5( 5.4) p<0.5041 0( 0.0) 4( 3.0) p<0.0611
One-side eating
No 26(63.4) 67(72.0) I 61(76.3) 79(59.9) .
Sometimes 15(36.6) 24(25.8) $=2.323 18(22.5) 48(36.3) 26938
9 $715E AR} vnd we ARe 2. RO 8UEe) ATURY 6% NUTULY 3202
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n)AF gl 402%7F A9 whAlA] et aiinh A 2 JeEhEeh Kim $(1996)2 %
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Table 7. The food intake frequency of the subjects N(%)
Male Female
Categories Major Non-majos Major Non-major
(N=41) (N=93) (N=80) (N=132)
Tofu and soybean food
Everyday 8(19.5) 35(37.6) 4o 33(41.3) 23(17.4) i
3~4 times/week 10(24.4) 45(48.4) #=30395 31(38.7) 53(40.2) #=18.104
0~2 times/week 23(56.1) 13(14.0) p<0.0001 16(20.0) 56(42.4) p<0.0001
Milk and cheese, yogurt et al.
Everyday 14(34.2) 6( 4.5) i 8(10.0) 46(34.8) i
3~4 times/week 14(34.2) 29(31.2) 7(2:19-749 22(27.5) 50(37.9) Z2:28.892
0~2 times/week 13(31.6) 58(62.3) p<0.0001 50(62.5) 36(27.3)  P<0.0001
Seafood
Everyday 2 4.9) 4 4.3) i 4 5.0 7( 5.3) 4
3~4 times/week 16(39.0) 42(45.2) =0.437 24(30.0) 52(39.4) 7=2.029
0~2 times/week 23(56.1) 47(50.5) p<0.837 52(65.0) 73(55.3) p<0.3625
Meat, ham, sausage et al.
Everyday 5(12.2) 5( 5.4) 2( 2.5) 8( 6.1)
3~4 times/week 15(36.6) 9( 9.6) d‘;:3 16(20.0) 60(45.4) df: 3
. ¥=31.270 ¥ =36.370
1~2 times/week 19(46.3) 38(40.9) 2<0.0001 33(41.3) 56(42.4) 5<0.0001
Never 2( 4.9) 41(44.1) 29(36.2) 8( 6.1)
Tea(green tea, coffee et al.
Never 22(53.7) 79(85.0) 50(62.4) 53(40.2)
1~2 cups/day 17(41.5) 11(11.8) d?z 28(35.0) 73(55.3) dzfz 3
7=15.864 ¥=10.125
>3 cups/day 2( 4.8) 3(32) £<0.0004 1( 1.3) 4( 3.0 0<0.0175
[~2 cups/week 0( 0.0) 0( 0.0) 1( 1.3) 2( 1.5)
Instant food
Everyday 6(14.6) 3( 3.2) o 4 5.0 8( 6.1) 4o
3~4 times/week 16(39.0) 28(30.1) =8.148 21(26.3) 53(40.1) F=4.733
0~2 times/week 10(46.4) 62(66.7) p<0.0170 55(68.7) 71(53.8)  P<0.0938
Wi, Kim $(1999)8] oM e A dAke] 64.9%7} ZAAALY] 5, AlF 2 ol ek 2AF Z3K(Table
ArBlE ATL F 1-28 AAATT sl fAE 2ns )M E NIES B 3 258 s e Aed
Holrh B 2} 27 QA8 E AE 4280 nlAzdety B 14.6%, HIATEEAY 23.7%= HAEdeye] a8l
o ¥]gle] HMLYIstgo] e AFFoE ol wATIEy  =rF BA detgen, Y A g BFe d3ddd
9] 71%A} A vl go] Tha o} ole] afol YAG Ao 244%, HIHTERAY 18.3%C1%0 T AFAYL 51.2%, ¥]

2 AlgHEoh

N
]
i
|-I'LI
il
Ho
ofn
of¥

=l
of¥
H
[l
2
=
ret
o
it

A FodggL 53.8%7}
ofstAlel A gt v|dle] SF o]
¥t} Chung® Choi(2002)e] HFeA] o

+EE A9 A &

o



400 e HAed KotAloh £k iEB Ak
Table 8. Behavior related to health of the subjects N(%0)
Male Female
Categories Major Non-major Major Non-major
(N=41) (N=93) (N=80) (N=132)

Frequency of exercise

Always 6(14.6) 22(23.7) 6( 7.5) 5( 3.8)

df=3 df=2

Sometimes 25(61.0) 54(58.0) ¥=3.615 33(41.3) 56(42.4) +=1.400
Never 10(24.4) 17(183)  P<0.3061 41(512) 71(53.8) p<0.4966
Exercise time

0~10 minutes 10(24.4) 17(18.3) 41(51.2) 71(53.8)

10~30 minutes 5(12.2) 24(25.8) df=4 15(18.8) 30(22.7) df=4
30~60 minutes 18(43.9) 30(32.3) ¥=1.693 19(23.8) 24(18.2) ¥=2.028
1~2 hrs 7(17.1) 19(20.4) p<0.7919 5( 6.2) 7( 5.3) p<0.3629
Over 2 hrs 1( 2.4) 3( 3.2) 0( 0.0) 0( 0.0)
Exercise

Walking 8(19.5) 30(32.3) 33(41.3) 56(42.4)

Basket ball et al. 17(41.5) 44(47.3) dfid 4( 5.0) 3( 22) df=4
Tae-kwondo et al. 2( 4.9) 0( 0.0) 7=14.770 0( 0.0) 1 0.8) 7=8.955
Swimming 0( 0.0) 2( 2.1) p<0.0052 2( 2.5) 1( 0.8) p<0.0622
Others 14(34.1) 17(18.3) 41(51.2) 71(53.8)
Satisfaction with body weight

Satisfied 8(19.5) 32(34.4) o 11(13.7) 12( 9.1) 4
Dissatisfied 29(70.7) 54(58.1) 2=3.025 54(67.5) 77(58.3) 2=5.154
Very dissatisfied 4 9.8) 7 7.5) p<0.2204 15(18.8) 43(32.6) p<0.076
Experience of weight control

Yes 12(29.3) 17(18.3) 4o 29(36.3) 64(48.5) o
Sometimes 10(24.4) 24(25.8) P=4.664 26(32.5) 33(25.0) 2=3.101
No 19(46.3) 52(55.9)  p<0.1981 25(31.2) 35(26.5) p<0.2121
Method used for weight control

Diet 10(24.4) 25(26.9) =3 23(28.8) 58(43.9) i3
Exercise 27(65.9) 51(54.8) £=1.980 28(35.0) 42(31.8) £=5.057
Taking drug o( 0.0) o( 0.0y  P<03716 0( 0.0) o 0.0y P00
Mixed 4 9.7 17(18.3) 29(36.2) 32(24.4)

= T 73T 445%8T w3kon, Lee(1999)% 252 SEAZFE -2 e ASE AGEA 17.1%, ¥
2 A7E Belehe GeS 40.0%, A 13.5%2 5 AT 20.4%, AFAEYL 6.2%, HHTATYL 53
of AAH oz AT $FE AA e A FABE %R AF, HHEFEE LEA oM &3 mE
oiq. o}
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=
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Table 9. Correlation coefficient among variables in male students by major and non-major

%Age %Youn,
SBP DBP BQI matcl%ed Z-score adult & T-score
Major Nutrition supplement 0.220 -0.023 0.183 0.177 -0.065 -0.068 -0.064
Exercise time 0.074 0.076 0.120 0.112 0.123 0.121 0.120
Meal regularity -0.213 0.060 0.162 0.144 -0.013 -0.014 -0.016
Favorite food 0.321 0.237 0.066 0.053 0.047 0.039 0.040
Amount of meal -0.047 0.181 0.054 0.052 -0.318**  -0.329** —(.328**
One-side eating -0.068 -0.142 -0.005 0.019 -0.131 ~0.133 -0.131
Tofu and soybean food -0.167 0.076 0.098 0.089 -0.132 -0.136 -0.136
Milk, cheese -0.178 0.033 ~-0.199 -0.213 -0.064 -0.084 -0.084
Seafood -0.089 0.110 0.011 0.014 0.138 0.110 0.107
Meat, sausage, ham et al. 0.001 0.101 0.033 0.023 -0.122 -0.111 -0.111
Tea, coffee et al. -0.034 0.118 0.080 0.071 0.015 0.034 0.034
Instant 0.234 0254 -0.114  -0103  -0.174" -0.180" -0.177"
Non-major Nutrition supplement 0.015 -0.126 -0.068 -0.060 0.177 0.185 0.185
Exercise time 0.110 0.020 0.096 0.103 0.093 0.096 0.097
Meal regularity 0.116 0.083 -0.041 -0.009 0.131 0.156 0.161
Favorite food 0.094 0.113 0.039 0.062 0.038 0.064 0.061
Amount of meal -0.155 -0.029 -0.328%* —(.324** 0.051 0.056 0.052
One-side meal -0.049 0.043 -0.133 -0.119 0.019 -0.008 -0.006
Tofu and soybean food 0.009 0.079 -0.136 -0.136 0.095 0.094 0.092
Milk, cheese -0.162 -0.059 -0.083 -0.073 -0.209 -0.199 -0.203
Seafood 0.038 -0.079 0.110 0.132 0.005 0.007 0.006
Meat, sausage, ham et al. -0.206% -0207* -0.111 -0.128 0.032 0.036 0.035
Tea, coffee et al. 0.235* 0.252 0.034 0.028 0.062 0.083 0.085
Instant 0.118 0.080 -0.180+ -0.183+ -0.089 -0.110 -0.115
70.05<p<0.1, *p<0.05, **p<0.01.
(1998)2 caffeine AF 9t U= Afolo|ME 2HEY S ol HE B AAEFo] 39 fo4 #d4& JehlA|
22 Assne f98 ARVAS Bol4) Gtim 3 Ao ol WAASY AALE Fxo) A9 vieln
Fom, Sons} Chun(2002)] ATNME A5 HH F2o AT £5E ke Ut UF Hol FYE ondl ¥
w2 FEEo) Fol3h Ao] & VehlA etttz skivh B @S HeEhix BE Aolr) i on, B ZAlelx e ¥
AN E =2t Fo AFNIES} TUmete] AudAelA]  FAGATAN FAA KA FABA(p<0.05)F
Gt ol e ko] ARTA T AFATNNE o) AT BT UnA] FollMe it o) ARBAE Hol thA A
A7 veht wuitt o ARaAE Jepdth Yu 5 o& FARE A% HERAITE Hirota 5(1992)2- 20t o
(2002)2] ApolA AR F AJLFL b2 Fofl 1] 2 o) SRE AL ARAAE A 2 5
slo] PYLAAYT FUE Aol JBUAE wolx A SAF FBRY ohfe} 2E2E Folhe FIUE P
gt & A7ds= dxE v ok o] AadAE BT slsith B3 Hong 5(2001)2 ©he
+EH Fange] dRduACd A d7EE EHEY ¢ At sHET AT &Fol A AFE 7R
Song¥} Paik(2003)9] AL ez FUEE A7a d  EE THsI 4T @A FolE F= AF EURE
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Table 10. Correlation coefficient among variables in female students by major and non-major

SBP DBP BQI Iﬁtfhg; Z-score %aﬁing T-score
Major Nutrition supplement 0.068 -0.094 0.137 0.144 0.141 0.136 0.135
Exercise time -0.061 -0.050 0.116 0.108 0.106 0.120 0.120
Meal regularity 0.039 0.051 0.042 0.032 0.015 0.036 0.020
Favorite food 0.264*  -0.064 0.142 0.150 0.159 0.140 0.151
Amount of meal -0.012 0.010 0.203" 0.204" 0.174 0.201" 0.179
One-side eating -0.169 -0.124 0.198" 0.182" 0.174 0.194° 0.188"
Tofu and soybean food -0.109 -0.136 0216 0.216" 0.211° 0.219* 0.203"
Milk, cheese -0.190" 0.008  -0.098 -0.105 -0.104 -0.092 -0.103
Seafood 0.268* 0213 -0.030 -0.020 -0.006 -0.031 -0.022
Meat, sausage, ham ct al.  ~0.138 -0.047 -0.120 -0.124 -0.123 -0.117 -0.116
Tea, coffee et al. -0.308** -0.181"  -0.016 -0.018 -0.024 -0.014 -0.022
Instant -0.126 -0.133 -0.108 -0.111 -0.104 -0.105 -0.094
Non-major  Nutrition supplement 0.018 0.016 -0.117 -0.134 -0.132 -0.130 -0.131
Exercise time 0.009 -0.023 0.172% 0.158" 0.162" 0.164" 0.161°7
Meal regularity -0.097 -0.029 0.110 0.103 0.108 0.098 0.097
Favorite food 0.012 0.099 0.061 0.055 0.050 - 0.052 0.054
Amount of meal -0.096 -0.059 0.157" 0.159° 0.165" 0.166" 0.166"
One-side eating 0.045 -0.111 0.078 0.092 0.087 0.089 0.092
Tofu and soybean food 0.181* 0.111 0.082 0.101 0.093 0.094 0.099
Milk, cheese 0.068  -0.066 -0.012 0.009  -0.001 0.002 0.004
Seafood 0.028  -0.09% 0.015 0.027 0.032 0.023 0.022
Meat, sausage, ham et al. 0.116 0.132 0.090 0.102 0.105 0.099 0.100
Tea, coffee et al. 0.059 0.114  -0.055 -0.055 -0.057 -0.048 -0.047
Instant 0.002 0.072 0.049 0.043 0.039 0.039 0.042
“0.05<p<0.1, *p<0.05, **p<0.01.
Z7MNFIRE &% A9e 25 B F AFES AR g B Ad, WAL SEEE fosHA ST oo
2 dthi sl o, 246 5S Jlee $ECRE £, IUHET ATl EAM JeAd-e BEasiioy B A
Z7) ol Qlew, 9, 97} T2 A, 28, AIL A AAES EAGK ¥ FEoE RAEAY 2% o4
A B 2 AABkA] Batha(Bevra § 1988)313th. & Aasty] AsiME SAA &l %&*]%ﬂri s

Lee(1996)8] Aol 52 AEeFao} F83 & (Moon¥ Kim 1998), Lee (1996)+
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