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Abstract

This study was conducted to investigate factors affecting bone density of food and nutrition vegetarian and non-vegetarian
university students in Seoul area. Data for food habits, dietary and health-related behaviors were obtained by self administered
questionnaires. BQI(bone quality index) of the subjects was measured by an Quantitative Ultrasound (QUS). The results are
summarized as follows: The average height, weight, BMI and osteopenia percentage of the vegetarian and non-vegetarian male
and female student were 172.61cm, 62.42kg, 20.98 and 24.2%; 175.38cm, 72.52kg, 23.71 and 16.7%; 160.47cm,
55.76kg, 21.66 and 55.9%; 161.77cm, 56.34kg, 21.53 and 37.6%, respectively. The BQI of the subjects were 101.73 and
107.43 in male student group, and 84.15, 89.64 in female student group, respectively. The BQI, Z-score value of bone density
was significantly different in female group. Weight and BMI were positively related with BQI in male and female group. BQI was
positively affected by nutrition supplement and negatively affected by seafood in vegetarian male student group. In vegetarian
female student group, amount of meal was positively related with BQI and meal regularity was negatively related BQI. The result
of this study revealed that the desirable food habits, dietary behaviors and health-related lifestyles may have a beneficial effect on
bone density. They should have 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> Number of the subjects by vegetarian and non-

vegetarian
NO%)
Vegetarian 33( 44.0)V
Male Non-vegetarian 42(56.0)
Total 75(100.0)
Vegetarian 34(25.2)
Female Non-vegetarian 101( 74.8)
Total 135(100.0)

D Number(%6)



88 EERAEILEERE

Vol.21, No.1{2006)

<Table 2> Physical characteristics of the subjects

Male Female
Variables Vegetarian Non-vegetarian Vegetarian Non-vegetarian
(N=33) (N=42) t-value (N=34) (N=101) t-value
Age (years) 204117V 212+1.92 21.1+1.81 21.1+1.06
Height (cm) 172.61+5.01 175.38+5.85 0.0304* 160.47 +3.47 161.77+5.24 0.1030NS
Weight (kg) 62.42x6.42 7252+12.33 0.0001* 55.76 +7.95 56.34£7.45 0.7134M8
BMI? (kg/m?) 20.98+191 2371£3.62 0.0001*+ 21.66+2.97 21.53+2.47 0.81528
SBP3 (mmHg) 119.97£13.26 125.38+13.99 0.0013N 111.41+10.87 113.21£10.53 0.4046N8
DBP* (mmHg) 63.61£4.90 68.93+7.49 0.0004** 64.32+745 64.70+6.32 0.7912N8
D Mean+SD

2 BMI: Body Mass Index
3 SBP: Systolic Blood Pressure
4 DBP: Diastolic Blood Pressure
NS Not significant

*0<0.05

*#p<0.01
#14150.001
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<Table 3> Bone density of the subjects measured by QUS” N(%)

BQIV % Age-matched? Z-score % Young adult? T-score>

Vegetarian 101.73i24.826) 97312391 -0.16+1.60 9§.06J_r2§.24 0.28+1.32
(60.7~176.8)" (58.2~169.5) (-2.8~4.7) (56.7~165.3) (-25~3.7)

Male ‘ 107.43£19.12 102.47+18.11 0.15+1.19 100.40+17.86 0.03+1.03
Non-vegetarian (68.6~143.9) (65.8~135.0) (-2.3~2.D (64.1~134.5) (-2.1~2.0)
t-value 0. 28091° 0.3069N 0.3467N5 0.2794N8 0.2762N8

‘ 84.15+10.71 82.94+10.53 -1.07+0.73 80.74+10.19 -1.07+£0.57
Vegetarian (60.1~108.3) (59.3~106.0) (-2.7~0.4) (57.8~104.1) (:24~0.2)

Female ‘ 89.64+17.10 88.42+16.90 073+1.11 86,19+ 16.44 0.77+0.92
Non-vegetarian (47.6~137.5) (47.0~135.7) (:3.5~2.3) (45.8~132.2) (-3.0~1.8)
t-value 0.0300* 0.0290* 0.0424* 0.0253* 0.2234N5

*QUS: Quantitative Ultrasound
1 BQI: Bone Quality Index

2 94 Age-matched=Subject’'s BQI 100/Standard Deviation of Age Matched value

3 Z-score=Subject’s BQI - Age Matched BQI/Standard Deviation of Age Matched value

9 94 Young adult=Subject’s BQI 100/Standard Deviation of Young Adult value(20~49 year)

) T-score=Subject’s BQI - Young Adult BQI/Standard Deviation of Young Adult value(20~49 year)

0 Mean+SD

7 Range(Minimum~Maximum)
NS Not significant

*p<0.05
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<Table 4> Correlation coefficient among variables in subjects by
vegetarian and non-vegetarian

%Age Z- %Young T-

; 1)
Variables BQI matched score adult score

Age 0146 -0.175 -0.155 -0.146 -0.150
Height -0.018 -0.009 -0.005 -0.018 -0.015
Weight 0.042 0.049 0.046 0.042 0.044
BMIZ 0065 0.069 0063 0065 0.066
SBPY  -0.386* -0.387* -0.389"* -0.386* -0.388*
DBPY 0103 0.097 0.096 0.103 0.101

Vegetarian

Mal
e Age 0210 0157 0152 0210 0211

Height 0.008 0.009 0.015 0.009 0.003

Non-  Weight 0.025 0.030 0.035 0.026 0.027

vegetarian BMI  0.030 0.036 0.037 0.031 0.035
SBP  0.156 0.147 0.152 0.156 0.156
DBP 0.255 0.246 0241 0.255 0.256
Age -0.168 -0.170 -0.171 -0.158 -0.138
Height 0.038 0.041 0.058 -0.039 0.038
Weight 0.167 0.167 0.163 0.180 0.176
BMI 0151 0.150 0.143 0.163 0.160
SBP  0.039 0.040 0.038 0.048 0.057
DBP -0.055 -0.052 -0.055 -0.039 -0.042
Age  -0.066 -0.070 -0.083 0.066 -0.072
Height 0.191 0.189 0.208* 0.191 0.192
Non-  Weight 0.181 0179 0.167 0.180 0.181

vegetarian  BMI  0.113 0.112 0.088 0.122 0.112
SBP  0.008 0.069 0.070 0.068 0.069

DBP 0.027 0024 0.031 0027 0.028

Vegetarian

Female

D BQI: Bone Quality Index
2 BMIL: Body Mass Index
3 SBP: Systolic Blood Pressure
4 DBP: Diastolic Blood Pressure
*p<0.05
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<Table 5> Classification of the subjects by bone status

Male Female
Bone status Vegetarian Non-vegetarian Average Vegetarian Non-vegetarian Average
(N=33) (N=42) (%) (N=34) (N=101) 0]
NormalV 25(75.8) 35(83.3) 79.6 15(44.1) 61(60.4) 52.2
Osteopenia? 8(24.2) 7(16.7) 20.4 19(55.9) 38(37.6) 46.8
Osteoporosis? 00 0.0) 0( 0.0) 0.0 00 0.0) 202.0) 1.0

D23 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 NI%%)
Male Female
Categories Vegetarian Non-vegetarian = | Vegetarian Non-vegetarian =
(N=33) (N=42) Significance (N=34) (N=101) Significance

Never 22( 66.7) 23(54.8) 20( 58.8) 45(44.0)

N Sometimes 6( 18.2) 11(26.2) 7( 20.6) 41(40.6) .

Nutrition supplement Always oC 0.0 3 7.1) N.S. 10 29 3( 3.0) N.S.
Others S( 15.1D 5(11.9) 6( 17.7) 12(11.8)
Regular 25( 75.8) 21(50.0) 15 44.D 35(34.7)

Meal regularity A little irregular 8( 24.2) 15(35.7) p<0.05 15 44.1) 49(48.5) N.S.
Very itregular 0C 0.0) 6(14.3) 4( 11.8) 17(16.8)
Animal food 0 0.0) 7(16.7) oC 0.0 13(12.9)

Favorite food Vegetable food 33(100.0) 0C 0.0) p<0.0001 34(100.0) 0 0.0) p<0.001

Animal and Vegetable 0 0.0 35(83.3) 0C 0.0) 88(87.1)
Everyday 26( 78.8) 14(33.3) 16( 47.1) 40(39.6)

5~6 times/week 6( 18.2) 9(21.4) 13( 38.2) 28(27.7) .

Breakfast 3~4 times/week 1030 6143 P00 20059 100 99) NS
0~2 times/week 0o 0.0 13(31.0) 3( 88 23(22.8)
Overeating 8( 24.2) 16(38.1) 10C 29.9 41(40.6)

Amount of meal Medium 20( 60.6) 25(59.5) N.S. 21( 61.8) 59(58.4) p<0.05

Not enough 5( 15.2) 124 3( 898 1€ 1.0)
No 26( 78.8) 25(59.5) 20( 58.8) 59%(58.4)

One-side eating Sometimes 7( 21.2) 17(40.5) N.S. 13( 38.2) 39(38.6) N.S.
Always 0C 0.0) 0 0.0) 1C 3.0 3( 3.0




Al geho] AAE 112 0.2 sl H]&o] 92t (pd0.05),
YA oA BHAYL- 44.1%, BIA A oTHY 34, 7%= A Al ofsHYE9] 1]
&o| wotoU R 594 ztole gideh Choi 5472 914
ofl A thetAye] 74> Hat 48 5%7F FAH LR Srtal st
Park*®-2 125 0 &2 XAk v]go] WAy 10.5%, ojsHie
4.4%¢e} 3FQI Chung¥} Choi?™= AARF2IA ol A Watag e
ot 47.8%, Y- Ht 38.8%aL Bk,

SAT AYAE BE Folole HEL HjA4EEY 83.3%,
HI A o8 87.1%2 WENE ST o= Hand} Cho'9] ofd}
A 68.5%7F & - AL sk At} BlwEtgS o SHEo]
=5k, obE oY = AjAldshYe 78.8%, HIA Al AL
33.3%2 AAstAel 7o ]/\1 OFAALE RO 7 BH=
A=7h A WebaL(p<0.001), RAoeAYE 47.1%, Bl4]of
MY 39.6%% A4 o] sty A HlM* E9kout o3 o=
SlSlTt, ol mi Y oFHAXE ghths SHo] AR Aydet
A 11.1%, B 29.5%01 0™ A2} Choot Kang®
o Atolal ofdE W YY) v go] WY 205, ogHAY
16.3%9] Azt 74 AT E3F ParkVe] Lo A
OPFAANE FAIH O Ytk ulgo] WEhAY 43.27%, i3t
A 40.78%z 3194l Park*®2] Aol A& FeA 18.9%, o
BHY 13.6%e} ool = 2AF tiAgARe] obl AJAtH]go] B £
bt

ERE AARY] oFe TR SOl ALY 24.2%, H

MEXIY A - T s STz Haieel 91

AHAGEAY 381%0103, A AL 29.4%, A4 o5y
40 6%= HIA Al A 9] 2HAle] HET7E &9k om ofFhAYToll A

404 zpolZ BTHp<0.05), o]2|gt AR Choi $479)
Oa%Loﬂﬂi 4] H]go] thakl 76.9%, Hong®?9) A4y oAt
67.2%ETHE e A B ou Choot Kang® 9] WAy
72} 548, 50.3%K T Woth HAS 84| vt Suko
A8HAY 78 8%, WA 59 5% YA EEAEL H[Eo]
=okon] Arlofstiiel 9 58 8%, WA Ao EHY-L 58 490]
UL FEAY AT BRoA F-9H xfo|E Ro|A] UQTE
o] Cho®}t Kang®V9] HAI3}A] 3= B|& el 79.5%, o8t
A 56.2%2F frARSE AaS Bon You?t Chang®e] A1t
oAl HALE aHA] Y=rhs G vl 26.9%, AI3HY 17.9%
Hop o ¢ =2 A4S 2t

4. ENCHERIS) AB 3 BlE
ATk 45 UAVES el Ak Table D3 2

o 5 9 3 A= AAETA 54.6%,

BIAATEHY 16. 7%= A A ESHX ~l *é% o frofF o &9k
1(p<0 001 A Ao 3B 38 2%, v R Aot o] 16.8%= 2
Aofatg 9l “HEOI T o =SThp0.05). % ¥ #A
& A3 AT 6.1%, HIAAEEHAY 33.3%7F Y Ad4
Fhopal sFAI(p<0.05), AL 14.7%, W4l oshg&
21.8%7} thd AHTIL shley, ot BE YA A S

<Table 7> The food intake frequency of the subjects N(%)
Male Female
Categories Vigetgn;dn Non(-veg:zt;lrian Significance Vigetazi)an Norz—vegeta)rian Significance
N=33 N= N=3. N=101
Everyday 18(54.6) 7(16.7) 13(38.2) 17(16.8)
Tofu and 3~4 times/week 13(39.4) 19(45.2) 16(47.1) 34337
soybean food 0~2 times/week 10300 14333 P00l 118 40(39.6) p<0.01
Never 10 3.0) 204.8) 1 2.9) 10C 9.9)
Everyday 2( 6.1 14(33.3) 5(14.7) 22(21.8)
Milk and cheese, 3~4 times/week 10(30.3) 14(33.3) 10(29.4) 33(32.7) N
yogurt et al 0~2 times/week 13(39.4)  12028.6) p<0.01 12353) 35347 NS
Never 8(24.2) 20 4.8) 7(20.6) 11¢10.9)
Everyday 0C 0.0) 2( 4.8) 3( 8.8 7( 6.9)
3~4 times/week 927.3) 6(14.3) i 10(29.4) 24(23.8)
Seafood 0~2 times/week 19657.6)  27(64.3) NS, 19559)  54(53.5) NS.
Never 5(15.1) 7(16.6) 2059 16(15.8)
Everyday 0C 0.0) 6(14.3) 0C 0.0 8 7.9
Meat, ham, 3~4 times/week 1C 3.0) 20(47.6) 0C 0.0) 37(36.6)
sausage et al 1~2 times/week 5(15.2) 13(31.0) p<0.001 12(35.3) 46(45.6) p<0.001
Never 27(81.8) 3 7.D 22(64.7) 10 9.9)
Never 23(69.7) 12(28.6) 10(29.4) 26(25.7)
Tea (green tea, 1~2 cups/day 3(9.D 12(28.6) 9(26.5) 34(33.7) i
coffee et al) 3 cups/day o 0.0) 1 2.4) p<0.01 o0 0.0) 50 5.0) NS.
1~2 cups/week 7(21.2) 17(40.4) 15(44.1) 36(35.6)
Everyday 3(9.1) 9(21.4) &(17.7) 15(14.9)
i 3~4 times/week 927.3) 15(35.7) _ 4(11.8) 20(28.7)
Instant food 0~2 times/week o273  15357) P00 15(441)  44(43.6) NS
Never 12(36.3) 3 7.2) 9(26.4) 13(12.8)
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<Table 8> Behavior related to health of the subjects
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SEATRE 1~2A1 7 Bk 9= A AT 30.3%, B4
%‘ 38.1%, AAlojsh Y2 8.8%, A Ao et 17.8%°] %1
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N(6)
Male Female
Categories Vegetarian Non-vegetarian == Vegetarian Non-vegetarian
(N=33) (N=42) Significance (N=34) (N=101) Significance

Always 10(30.3) 12(28.6) 5(14.7) 19(18.8)

Frequency of exercise ~ Sometimes 22(66.7) 27(64.3) N.S. 14(41.2) 36(35.6) NS.
Never 10 3.0) 3 7.0 15(44.1) 46(45.5)
0~10 minutes 0 0.0) 2(2.7) 3( 8.8) 10C 9.9
10~30 minutes 927.3) 7(16.7) 16(47.1) 34(33.7)

Exercise time 30~60 minutes 14(42.9) N21.4) p<0.05 9(26.5) 33(32.7) N.S.
1~2 hrs 10(30.3) 16(38.1) 3( 8.8) 18(17.8)
Over 2 hrs 0( 0.0) 8(19.1) 3( 8.8) 6( 5.9
Walking 7(21.2) 11(26.2) 23(67.7) 76(75.3)
Basket ball et al. 18(54.6) 23(54.8) 0C 0.0) 10¢ 9.9)

Exercise Tae-kwondo et al 0 0.0) 1€ 2.3) N.S. 1C 29 2( 2.0 N.S.
Swimming 1€ 3.0) 2048 129 2( 2.0
Others 7(21.2) 5(11.9) 9%26.5) 11(10.8)
) ) i Satistied 19(57.6) 10(23.8) 8(23.5) 16(15.8)

Satisfaction with Dissatisfied 13304)  27(64.3) p<0.01 18529) 62614 NS,
body weight Very dissatisfied 10 3.0) 5(11.9) 3235 23228
. . Yes 1C 3.0) 13(31.0) 8(23.5) 32(31.7)

Experience of Sometimes 7212) 8(19.0) p<0.05 10204 33327 NS,
weight control No 25(75.8) 21(50.0) 16(47.1) 36(35.6)
‘ Yes 166485 20476) 647D 59(58.4)

Effects on health Alittle 15455)  21(50.0) NS 18529)  38(37.6) NS
of weight control -, 260 124 0 00) 4 40)
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<Table 9> Correlation coefficient among variables by vegetarian and non-vegetarian in male students

BQI %Age matched Z-score %Young adult T-score
Nutrition supplement 0.549* 0.548* 0.555** ‘. 0.547™ 0.547*
Exercise time 0.078 0.086 0.083 0078 0.076
Meal regularity 0.086 0.084 0.090 0.086 0.084
Amount of meal -0.071 -0.068 -0.068 -0.071 -0.073
One-side eating -0.072 -0.068 -0.083 -0.071 -0.076
Vegetarian Tofu and soybean food -0.097 -0.103 -0.098 -0.097 -0.101
Milk, cheese -0.056 -0.052 -0.057 -0.056 -0.061
Seafood -0.411* -0.409* -0.402* -0.410* -0.411*
Meat, sausage, ham et al 0.175 0.175 0.168 0.175 0.172
Tea, coffee et al -0.051 -0.061 -0.050 -0.051 -0.054
Instant -0.255 -0.249 -0.255 -0.254 -0.256
Nutrition supplement -0.042 -0.023 -0.019 -0.043 -0.051
Exercise’time 0.000 0.045 0.013 0.005 0.001
Meal regularity 0.213 0.207 0.222 0.213 0.207
Amount of meal 0.013 0.001 -0.008 0.012 0.013
One-side eating -0.017 -0.023 -0.033 -0.011 -0.016
Non-vegetarian Tofu and soybean food 0.103 0.105 0.113 0.102 0.101
Milk, cheese 0.065 0.079 0.081 0.066 0.066
Seafood -0.126 -0.100 -0.090 -0.125 -0.123
Meat, sausage, ham et al -0.028 -0.033 -0.027 -0.028 -0.024
Tea, coffec et al 0.120 0.114 0.112 0.119 0.111
Instant 0.064 0.063 0.075 0.064 0.058

#p<0.05, *p<0.01
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<Table 10> Correlation coefficient among variables by vegetarian and non-vegetarian in female students

BQI %Age matched Z-score %Young adult T-score
Nutrition supplement -0.062 -0.060 -0.088 -0.052 -0.069
Exercise time 0.017 0.013 -0.002 -0.023 0.024
Meal regularity -0.432% -0.429* -0.439* -0.444* -0.422%
Amount of meal 0.469* 0.475* 0.463* 0.467* 0.463**
One-side eating 0.126 0.129 0.141 0.141 0.118
Vegetarian Tofu and soybean food 0.132 0.137 0.183 0.152 0.130
Milk, cheese -0.017 -0.022 0.036 -0.006 -0.006
Seafood 0.302 0.301 0.352 0.294 0.299
Meat, sausage, ham et al 0.184 0.180 0.207 0.172 0.190
Tea, coffee et al -0.156 -0.158 -0.120 -0.135 -0.150
Instant 0.147 0.142 0.196 0.179 0.153
Nutrition supplement -0.062 -0.003 -0.038 -0.062 -0.055
Exercise time 0.149 0.144 0.146 0.146 0.008
Meal regularity -0.037 -0.038 -0.055 -0.037 0.064
Amount of meal -0.105 -0.106 -0.083 -0.104 -0.132
One-side eating -0.088 -0.089 -0.099 -0.088 -0.003
Non-vegetarian Totu and soybean food -0.038 -0.039 -0.066 -0.038 -0.075
Milk, cheese -0.044 -0.043 -0.071 -0.044 -0.084
Seafood 0.083 0.084 0.062 0.083 0.038
Meat, sausage, ham et al 0.013 0.014 0.018 0.013 -0.032
Tea, coffee et al 0.023 0.023 0.042 0.023 0.045
Instant -0.164 -0.165 -0.169 -0.163 -0.069
#p<0.01
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