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Bone Density and Related Factors of University Students in the Seoul Area
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Abstract

This study was conducted to investigate factors affecting the bone density of university students in the Seoul
areca. Data for food habits, and dietary and health-related behavior was obtained by self-administered
questionnaires. BQI (bone quality index) of the subjects was measured by a Quantitative Ultrasound (QUS). The
results are summarized as follows. The average height, weight, BMI and osteopenia percentage were 175.4cm,
69.3kg, 22.5 and 15.6% for male students, and 161.5cm, 55.9kg, 21.7 and 34.1%, for female students,
respectively. The mean BQI of the subjects was 110.25 (range 60.7~176.8) in male students and 90.64 (range
52.9~137.5) in female students. Height and weight were significantly related with BQI in the female group but
the relationship with BMI was not significantly related with bone density in either group. BQI was positively
affected by nutrition supplement in the male student group. One-side eating, diet, and intake of milk and instant
food were not significantly related with BQI in males or females. The results of this study revealed that
desirable food habits, dietary behavior and health-related lifestyle may have a beneficial effect on bone density.
There should be established a practically and systematically organized nutritional 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. General characteristics of total subjects

Chrarcteristics
Number of subjects 177(male=45, female=132)
Age : Total 20.120.9
Male 20.1+0.8
Female 20.4+0.9
Residence Seoul
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Table 2. Physical characteristics of the subjects
Variables Total Male Female T wvalue
Height(cm) 165.0+ 7.99 175.4+ 5.47 161.5+ 5.09 0.001""
Weight(kg) 59.3+11.26 69.3+12.40 559+ 8.52 0.001""
BMI"(kg/m?) 21.9+ 2.85 22.5+ 3.54 217+ 2.56 0.159™
Body fat(%) 25.5+ 7.81 17.4% 601 282+ 6.29 0.001""
Body fat weight(kg) 15.4+ 5.88 12.6= 7.09 16.4% 5.08 0.002"
SBP?(mmHg) 115.8+12.60 122.2+14.79 113.7£11.00 0.001""
DBP”(mmHpg) 64.9+ 6.65 66.8+ 7.69 643+ 6.16 0.046
YBMI : Body Mass Index
“SBP : Systolic Blood Pressure
3DBP : Diastolic Blood Pressure
™Not significant, ‘p<0.05, “p<0.01, ~p<0.001
Table 3. Bone density of the subjects measured by QUS’
Variables Total Male Female T value
S05” 1621.01£37.10 1646.52+45.01 1612.31+29.48 0.001™"
(1536.7~1749.4)" (1541.7~1749.4) (1536.7 ~ 1693.0) :
95.62+19.10 110.25+22.03 90.64+15.13
3)
BQt (52.9~176.8) (60.7~176.8) (52.9~137.5) 0.001
-0.48+0.99 0.18+1.18 -0.68+0.82
- Y 0.001
T-score (27~37) (2.5~3.7) (27~18)
91.33+17.70 103.04+20.58 87.33+14.68
Y > )
#Young adult (50.9~165.3) (56.7~165.3) (509~1322) 0.001
0.42+1.19 0.38+1.42 0.69+0.96
- © ) 001
Z-score (3.1~47) (2.8~4.7) (3.1~23) 0
93.56:18.09 105.67+21.09 89.43+14.92
1]
%Age matched (52.2~169.5) (58.2~169.5) (522~135.7) 0.001

"QUS : Quantitative Ultrasound
I)Range(l\/ﬁnimum~maximum)
YS0S : Speed of sound

“BQI : Bone Quality Index

4)T-score=Subject’s BQI - Young Adult BQI/Standard Deviation of Young Adult value(20~49 year)
9% Young adult=Subject’s BQIx100/Standard Deviation of Young Adult value(20~49 year)
9Z-score=Subject’s BQI - Age Matched BQI/Standard Deviation of Age Matched value

"% Age matched=Subject’s BQIx100/Standard Deviation of Age Matched value

"p<0.001

Sz Bt A A208 A55(2004)

- 470 -



g - Aed 49

2000 manual, Osteosys Co.)E.t} =4 yelystch o)
A} T-score T Z-score® HHY Fo= YER}
T-scorex  0.18, Z-scoret 0382 JeElgi=w)
Z-score7t FH9 #HolH FLE FAVF ESL 9
mghel, a8y S99 % X = Tscore®t Z-score?)
AL, HEYY @2 e FELS HAR YEpd
t %S Ry @849 Fe A4 25~37, 2
8~4.79 e UJERiATE TS B %young
adult+= 87.33, %age matched:= 894322 R5F ET
R Ht} gortd T-score®} Z-score= BT 209 #
€ Ho] Tscore:= -0.68, Z-score® -0.690]% o o
ST eI gol wie TR HLGFH Hdig
9] ¥WE Yehfio] %young adult: 50.9~13229)
& 29tk Back? Sung”L AYAEFE AW Y
Z=FA 5 9] T-score’} -1.32, Z-score -1.460]8F &
271419 F97F @5k or} T-scorel} Z-scored)
°] 2O e U= BES FARIEH E
Yu 579 7oA @ A9 a7y FUE

ZARgE 2 49 TscoreZb oA Fol A
0.10, A3 06322 Ue} &9 g YeRd
d 2 2AEFGgE 22 ZFFoIUTE  Chungd
Choi¥e] ATNA - Justle] HF T-scoresh
Z-score7} 447 Ftg o = 0.117, 02179 e, o
St Z7b 0812, 08149 e JEhfol Y
o] Fd% HeHi7t oAstge] vlF o FZIE B
99 Ahe 2L AToIAD Yu 509 Aol
ojtfAl el %age matchedE B Q3 944%, EF
B 89.0%=2 EEXRT} Uqter Zscore® H-9 ol
wal 47 0429 0322 ()9 #HL JElo B

ook B8 fo 5

Table 4. Correlation coefficient among variables in subjects
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Variables BQI T-score %Young adult Z-score %Age matched
Male Age 0.051 0.055 0.051 0.035 0.041
Height 0.001 0.001 0.001 -0.004 -0.002
Weight 0.042 0.047 0.042 0.039 0.042
BMI 0.103 0.109 0.103 0.102 0.104
% of body fat 0.043 -0.036 0.043 -0.046 -0.042
Body fat weight 0011 -0.005 -0.011 -0.015 -0.011
SBP -0.054 -0.049 0.054 -0.062 -0.038
DBP 0.245 0.246 0.244 0.237 0.243
Female Age 0.074 0.079 0.071 -0.067 -0.084
Height 0212 0.229” 0214 0.223" 0212"
Weight 0.181" 0.187 0.192" 0.172 0.180°
BMI 0.150 0.147 0.161 0.131 0.150
% of body fat 0.072 -0.087 -0.065 -0.088 -0.067
Body fat weight 0.128 0.118 0.137 0.111 0.133
SBP 0.070 0.079 0.071 0072 0.070
DBP 0.080 0.084 0.078 0.088 0.079
p<0.05 p<0.01
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Table 5. Classification of the subjects by major and

bone status N(%)
Bone status” Male Female
Normal 38( 84.4) 86( 65.2)
Osteopenia 7( 15.6) 45( 34.1)
Osteoporosis 0( 0.0) 1( 0.7)
Total 45(100.0) 132(100.0)

"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 7. The food frequency of the subjects N(%)
go] Yt 67.1%% B FA A9 #H2] HE7} . Male Female Total
§ 29k, Hong?e F4d g4 672%H 0% %2 Categories N=45) (=139 N=1TD

Rmas Hong e Mo Bk = Tofu and soybean food
Everyday 15(333)  29(22.0) df=3
Table 6. The food behavior of the subjects N(%) 3~4 times/week 16(35.6) 47(35.6)  y*—2914
. Male Female Total 0~2 times/week 1226.7)  46(34.9)
Categories (N=45) (N=13)) (N=177) Never 2(44)  10( 75 D040
Nutrition supplement Milk and cheese, yogurt et al
Never 24(53.3) 57(432) o3 Everyday 11244)  21(159)  df=3
Sometimes 11(24.5) 52(39.4) =5.043 3~4 times/week 18(40.0) 44(33.3)  -3439
Always 1( 22) 7( 5.3) <0 '1 69 0~2 times/week 12(26.7) 51(38.6) <0320
Others 9(20.0) 16(12.1) P Never 4( 8.9) 16(12.1) Py
Meal regularity Seafood
Regular 25(55.6) 52(39.4) df=2 Everyday 1( 2.2) 8( 6.1) =3
A little irregular 17(37.8) 61(462) x'=4.272 3~4 times/week 8(17.8) 28(21.2)  x°=1.407
Very irregular 3( 6.6) 19(14.4)  p<0.234 0~2 times/week 28(62.2) 75(56.8) p<0.704
Favorite food Never 8(17.8) 21(15.9)
Animal food 7(15.6) 12( 9.1) af=2 Meat, ham, sausage et al
Vegetable food 16(35.5) 32(24.2)  ¥=4.597 Everyday 7(15.6) 9( 6.8) =3
Animal and Vegetable 22(48.9) 83(66.7) p<0.100 3~4 times/week 14(31.1) 40(30.3) 429915
Breakfast 1~2 times/week 10(22.2) 58(43.9) 0.042"
Everyday 20(44.4) 58(43.9) df=3 Never 14(31.1) 25(19.0) p=b:
5~6 times/week 12(26.7) 33(25.0) =0232 Tea(green tea, coffee et al)
3~4 times/week 4( 8.9) 15(11.4) <0 '972 >3 cupsfday 1( 2.2) 5( 3.8) =3
0~2 times/week 9(20.0) 26(19.7) ) 1~2 cups/day 10(22.2) 41311 y2=4501
Amount of meal 1~2 cups/week 13(28.9) 47(35.6)
Overeating 17(37.8)  48(36.4) df=2 Never 21(46.7)  39(29.5) p<0212
Medium 26(51.1) 80(60.6)  X*=6.679 Instant food
Not enough 5(11.1) 3(30) p<0.083 Everyday 3(17.8) 22(16.7) =3
One-side eating 3~4 timesfweek 16(35.6) 3929.6)  y2=1070
No 33(73.3) 73(55.3) df=2 0~2 times/week 16(35.6)  55(41.7)
Sometimes 12(26.7) 53(40.2) x*=5.529 Never 5(11.0) 16(12.0) p<0.899
Always 0(00)  6(45 p<0.063 "p<0.05
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Table 8. Behavior related to health of the subjects N(%)

Categories Male Female Total
(N=45)  (N=132) (N=177)

Frequency of exercise

Always 15(333)  27(20.5) df=2
Sometimes 2760.0)  53(40.2) x*=16.855
Never 367  52(39.3) p<0.001""
Exercise time

0~ 10 minutes 1(22) 22067

10~30 minutes 8(17.8)  43(32.6) s
30~60 minutes 3GLY - 37280) 50 oo
1~2 hrs 17(37.8)  19(24.4) <0.002"
Over 2 hrs 511.1)  11( 8.3)
Exercise

Walking 10222)  97(73.5)

Basket ball et al. 26(57.8)  13( 9.9) df=4
Tae-kwondo et al 2( 4.4) 5( 3.8) x’=50.889
Swimming 2( 4.4) 2( 1.5 p<0.001"™"
Others 5112)  15(11.3)
Satisfaction with body weight

Satisfied 18(40.0)  18(13.6) df=2
Dissatisfied 23(51.1)  72(54.6) ¥%*=18.331
Very dissatisfied 3(89) 42(31.8) p<0.001""
Experience of weight control

Yes 10(222)  43(32.6) df=2
Sometimes 8(17.8)  44(333) x’=9.504
No 27(600)  45(34.1) p<0.009"
Method used for weight control

Diet 11(244)  51(38.6) df=3
Exercise 29(644)  57(432)  X’=6.804
Taking medicine 0o( 0.0) 4( 3.0) p<0.078
Mixed 4(112)  20(15.2)
p<0.05 “p<0.01 p<0.001
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Table 9. Correlation coefficient among variables in subjects
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AL P FBAAP<005)7} Yehskeh. Back

% Young %Age
SBP DBP BQI T-score adult Z-score matched
Male Nutrition supplement -0.061 -0.043 0.312° 0.305" 0.3127 0.313 0.312"
Exercise time 0.075 -0.120 0.008 0.004 0.008 0.009 0.009
Meal regularity 0.082 -0.089 0.150 0.149 0.150 0.146 0.146
Favorite food 0.146 0.047 -0.218 -0.217 -0.218 -0.225 -0.220
Amount of meal -0.198 -0.299 -0.217 -0.218 0217 -0.212 -0.218
One-side eating -0.017 -0.125 -0.081 -0.078 -0.080 -0.076 -0.079
Tofu and Soybean food 0.198 0.047 0.001 0.001 0.001 -0.005 -0.002
Milk, cheese -0.236 -0.271 -0.118 -0.121 -0.118 -0.112 -0.113
Seafood -0.079 -0.103 -0277 -0.273 -0.277 -0.266 -0.271
Meat, sausage, ham et al -0.236 -0.345 0.149 0.149 0.149 0.158 0.154
Tea, coffee et al 0.199 04387 0178 0.172 0.178 0.171 0.175
Instant 0.045 0.027 -0.087 -0.086 -0.087 -0.079 -0.085
Diet -0.087 -0.195 -0.158 -0.164 -0.157 -0.156 -0.159
Female Nutrition supplement -0.011 -0.125 -0.008 -0.003 -0.014 -0.010 -0.009
Exercise time 0.078 -0.013 0.132 0.117 0.128 0.134 0.127
Meal regularity -0.064 0.010 0.023 0.008 0.014 0.010 0.023
Favorite food 0.073 0.036 0.094 0.083 0.102 0.092 0.097
Amount of meal 0.006 0.084 0.011 -0.011 0.002 -0.002 0.008
One-side meal 0.007 -0.102 -0.104 -0.128 -0.105 -0.109 -0.104
Tofu and Soybean food -0.091 -0.002 0.031 0.030 0.045 0.040 0.032
Milk, cheese -0.039 -0.098 -0.006 -0.013 -0.009 -0.019 -0.006
Seafood 0.030 -0.042 0.120 0.125 0.127 0.131 0.121
Meat, sausage, ham et al 0.023 -0.119 -0.029 -0.022 -0.023 -0.026 -0.029
Tea, coffee et al -0.146 0.035 0.004 0.002 0.007 0.001 0.002
Instant 0.061 -0.027 0.029 0.032 0.025 0.027 0.026
Diet -0.085 -0.026 -0.063 -0.076 -0.082 -0.075 -0.065
p<0.05 Tp<0.01
- 475 - S #9r3 A A20E A 5E(2004)
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