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An Analysis of Related Factors and Nutrients Intake Affecting Bone
Mineral Density of College Women in Daegu Area

Jung-Mi Kim'!
Division of Food & Nutrition, Taegu Science College

ABSTRACT

This study was conducted to examine bone mineral density and factors which effect on bone mineral density
such as daily nutrients intake, age, menarche age and physical condition among healthy female college students
in Daegu area from April 20, to May 20, 2004.

1. Average age was 20.510.96 years old, 2verage height was 160.91+4.30cm, and average weight was 55.9+7.67kg.
Body mass index was 21.6+2.91kg/m’, body fat was 25.6+5.79%, menarche age was average 12.5% 1.1years
old and WHR(waist/hip circumference ratio) was 0.8 +0.01cm/cm.

2. Average level of bone mineral density(T-score -0.56+0.91) was in normal range. But, 11 persons(24.4%) are
over T-score -1.0, 33persons(73.45%) were within -1.0~-2.5 and one person(2.2%) was under -2.5. It is very
anxious level for Osteopenia-low bone mass, as research result shows 73.4% of the subject of examine on the
level of Osteopenia.

3. Daily calorie intake was 2,550kcal and each nutrient intake, compared to the seventh recommended dietary
allowances for Korean, was as follows ; Calorie 112%, protein 123%, calcium 78%, phosphorus 137%, iron 68%,
vitamin A 101%, vitamin B; 141%, vitamin B, 95%, niacin 107%, vitamin C 128% and zinc 120%.

The ratio of calcium to phosphorus(Ca/P) is 0.66, low compared to RDA, but phosphorus intake is so high compared

to RDA that precautions should be taken.

4. Menarche age and bone mineral density of calcaneus showed positive correlation and body mass index(BMI)
indicated positive correlation. Age, height, weight, WHR and physical activity coefficient all do not indicate any
significant correlation with bone mineral density.

5. Intake of Calorie, Ca, Ca/p ratio, carbohydrate and fat intake were positively correlated and, protein was negatively
correlated, and Fe, Na, P and cholesterol were negatively correlated with BMD.

These results indicate that average bone mineral density of subjects was in normal range, but subjects in the
stage of osteopenia-low bone mass are many and bad effects are expected to have on their bone mineral density
after menopause. Therefore, in order reach maximal bone mineral density, they should improve the balance between
calcium and phosphorus and reduce salt intake. And it is thought that education and profound studies on relevant
factors affecting the genesis of bone mineral density should be made.
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Table 1. General characteristics of the subjects

{n=45)
Variables Mean+SD Range
Age(yr) 20.5 + 0.96 20 ~ 23
Menarche(yr) 125 £ 1.10 11 ~ 14
Height(cm) 1609 * 430 150 ~ 169
Weight(kg) 559 *+ 7.67 44 ~ 80
WHR 0.8 £ 0.01 062 ~ 1.10
BMi(kg/m?) 21.6 = 291 168 ~ 293
Body fat(%) 256 * 5.79 180 ~ 424

WHR : Waist/Hip Circumference Ratio
BMI : Body Mass Index
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Table 2, Bone mineral density of subjects

n(%)
T-score T-score
(Mean £8D) =>-1 <1~ >25 <25
-0.56 £ 091 11(24.4) 33(73.4) 12.2)

(subject BMD - young adult BMD)
standard deviation of young adult BMD
BMD : Bone Mineral Density

T-score =

o} o A Uehdeh B Aol Bolur e
St A 2Y WAl Sl TRt HAle) 73.4%
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FHY A1 G RS At TUES} Hojol
OZEE MG AAMHHS $Eow Frggom
o olgiel Fejsfor & Ao AmEch

2. CHYRI2| YUY SUh HHMEY

A AU FdA AFHFE Table 390 A8
ok 19 B AR AF= 2,550kcal 2 AAE 1,467
keal 8 WAL 3,653kcal7}x] stk et o
£ % 5 Q2] e oz AR F1Rl 1,790
kcal 2t} Wo] dHsh= A= uvepgrh ZF FgA
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2 78%, Q2 137%, HEL 68%, HIEM AL 101%,
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Table 3. Daily nutrient intake of subjects

(n=45)
Item Mean+SD Range

Energy(kcal) 2555 £ 613 1467 ~ 3653
Protein(g) 69.0 £ 134 234 ~ 99.0
Fat(g) 532 £ 129 31.0 ~ 90.0
Carbohydrate(g) 296 *+ 94.0 106 ~ 535
Calcium(mg) 546 = 169 299 ~ 933
Phosphorus(mg) 963 *+ 324 417 ~ 1770
Iron(mg) 119 £ 25 35 ~ 180
Sodium(mg) 3236 + 631 2430 ~ 4506
Potasium(mg) 2368 £ 705 1303 ~ 3835
Vitamin A(RE) 712 £ 142 456 ~ 982
Vitamin B(mg) 141 + 028 06 ~ 20

Vitamin B,(mg) 1.15 £ 032 04 ~ 19

Niacin(mg) 150 = 24 104 ~ 19.6
Vitamin C(mg) 90.8 + 504 31.0 ~ 195

Zine(mg) 128 = 26 7.7 ~ 115
Cholesterol(mg) 261 = 129 135 ~ 558
Ca/P ratio 0.66 = 04 020 ~ 148




90 | LHTXI% oLyl ST FBS DXl XY ¥BL

107%, H[EM C& 128%, o}d2 120%E 438tz
UTH(Fig. 1). Q19] 1Y et A2 W= 137%
FEOE 7P )T ol 7HEAIET B ESY
2H|IZ7IR Q1% Q19] g9 A¥E oAZC
o] 5 (32)°] 20~344] APES e E A3 4
o= 1Y Q1] AFFFo] HFF9] 156.6%E =4
AFshe 2oz ekt & ddFEd H4HE ¥
o] 8}al Sl F¥Le W, <l vlEl A, vjER
By, Uolop, vlebgl C W ofdolglem, Fd=e &
83 JFE A= Aed Y 18%E A 4
FHakaL Ul en, T3 A4dolA Tt HES HHE
68%E 7P W& H3AdeE etk Yu 5 (31)o]
19~23A] Ato|o] oAy thide] AtolM= Zadt
AR HH e FLHY 74%, 50%= A Ve,
Lee 3 (33)°] A& ¥ HeA 9] AL iAo s
g Ao E et FEO A3 WS 72%,
65%=% A Uelden, & 5(22)9 A&A9 od
AL dde= g Avole Zud FE9 HAH7)
B 10%, 3% A Yejpa] & A2t §A}
st AvE ¥ Yok

Z o A9 A3 vl&(CaP) 0.66°]31Tt Bell
TG4y A9 HFH7F F7HEO] CaPe 3ol 0.5 of
st2 dojd uf ZA] 23t g 7ot s
gct Ze ol 9] oAl HF vlgo] lolgt &
o, tERtel Z AFHe ARl BlE) R Q19
A3 wol vl3l =of Ca/PY vlEo] 0.6691 A
2 2T Wt =29 AoE AR § F(22)9]
A dide s d53t AyoAz Ca/P9 v
05302 2 dy AxEc @A JePgeH, Yu 5
(35)9] A7l 2J3hA 30~364] AoloAgS difoz

energy

vitamin C calcium

niacin - phosphorus

ribofiavon Foox iron )

—&—Intake

- RDA |

Fig. 1. Nutrient intake of subjects as percentage of RDA
for Korea

vitamin A

thiamin

3Ry =

3 CaP) Hlg ZARIA EAXA A% of4o] A
06608 Ueht 2 7o} fAkst Ak vrehiick

3. STt MR, 2ZU0|, LuESaiel duE

U=} A9, Ao, AANEEIe] 4uIAE
Table 49 etk vo], 7], AE, WHR 2L A4
5As BF U= o AWTAE ey
A ook

F731}0|9} F-E(calcaneus) 2] ZFUE= -2 F(p<
0.0 ABIAE Jelfigich ol x4 AHol W
2 o] =3 #Eot 33 FU=rt Eohe A (20)9]
A-rdae} fARsIcE. 2739 A H2 estradiol <3 7
A5 WA 3k o2 hormone?] F=E WHSIA7|H,
o2 TPk A= Al Tt (36,37)= A
TE S| Eok

A-ZFA =2 BMIE= {252 P<0.0504 <] 4
FHAE epfQlct ol BMI= 85, djE ZE 1
QollA] oFgt FodQl el AEAPL ckes B (22)
o} vl=gt Atk olHgt dike ARYo] F1E
+5 IU=rt S7RRIthe A9t k2 A|F vg)
Hgigh 49l FU=E w7 vepdohs A9 (38,39)

A

&, Hie] 39 Faleso] wE dstA sk A
Zo| AL AFQ Halsgol 4A wWE T

Ol

bh@041)E A7-E S Zok

l‘

4, B} ANNF Aeliole] Amzn
TR el ol 94 A Fagh

Table 4, Pearson correlation coefficients between bone mineral
density and nodietary factors

Variables BMD Sig.
Age(yr) -0.134 NS
Menarche(yr) -0.566 P<0.01
Height(cm) -0.119 NS
Weight(kg) 0.286 NS
WHR 0.026 NS
BMI(kg/m®) 0.337 P<0.05
Physical activity coefficient -0.138 NS

WHR : Waist/Hip Circumference Ratio
BMI : Body Mass Index

BMD : Bone Mineral Density

NS : Not Significant
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