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ABSTRACT

Dietary and other factors affecting bone density of 32 Korean healthy college women aged
19-23 years were assessed. Data for food and nutrient intake was obtained by a
semiquantitative food frequency questionnaire. Serum samples were analyzed for total Ca, P,
Ca™, PTH, calcitonin and 25-hydroxycholecalciferol, (25-OH-Vit D;) and BMDs of lumbar
spine(L,-Ly), femoral neck(FN), ward's triangle(WT) and trochanter(TR) were measured by an
XR-series X-ray bone densitometer. Relationships between the factors and BMDs were
analyzed by stepwise multiple regression analysis and Pearson’s correlation coefficient(r). The
results are summarized as follows. Mean daily intake of energy(86.1%), Ca(74.3%), vitamin A
(53.7%), Fe(49.7%) and vitamin B,(86.6%) were lower while other notrients including P(126%)
were higher than the Korecan RDA. The BMDs of lumbar spines and femurs ranged from 0.
73g/cm’ to 1.23g/cm’ and 0.48g/cm’ to 1.04g/cm’, respectively. Both protein and P intakes
were inversely associated with serum total Ca. Furthermore, Ca intake as well as Ca/P ratio(Ca/ -
P) were inversely associated with serum ionized Ca(Ca"™) concentration. The intakes of protein,
P and Ca, however, were not significantly associated with the BMDs measured in this study.
There was little association between BMDs and alcoholic beverage or caffeine consumption.
The only significant association detected was a positive relationship between caffeine
consumption and BMD of WT. It seemed to be noticeable that BMDs of L,-L,, FN and WT
were significantly inversely associated with serum P concentration. However there was no
significant association between BMDs and the levels of total Ca to Ca™ in serum. Body weight
was positively associated with BMD of lumbar spine and BMI was also positively associated
with BMDs of FN and WT. The subjects who had had an carly menarche appeared to have
higher BMDs than those who had had a late menarche. According to stepwise muldple
regression analysis, menarche and BMI were stronger determinants of BMDs in the young
women than was diet. P intake appeared to be a more potent dietary determinant than Ca
intake. The three factors, menarche, BMI, and P intake, additionally accounted for 24% and
37% of the variance in BMDs of FN and L,-L,, respectively. Further investigation is necessary
to determine the factors needed to increase serum P level which negatively affects BMD in
young Korean college women. (Korean J Nutrition 31(1) : 36~45, 1998)
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Table 1. Physical characteristics of the subjects
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honnis S HAFe 2 9% 24 & 29 10T BT 43
Wﬂfghtfk’;) 503538 % nr} of A o e Ao vehont Apaa
BMIcm/m?) 19.4+1.5 ol A3 e 31F 15.3g BE 657.0g7HA Z¥A X
Menarche(years) 13.9+1.1 o] oA szt Zich.
*Mean+5D FEre] AF FEE B9 duiA(BgEe] 86.1%),
Table 2. Food intake of subject g /day(%)
Food group Intake Range
Plants
Cereals & grain products 559.9 +145.5%43.0) 2355 - 867.8
Potatoes & starches 254 + 23.1(1.8) 1.4 - 100.0
Sugars & sweets 43 £ 43(03) 03 - 180
Legumes & their products 347 + 48.7( 2.1) 1.6 — 2540
Seeds & nuts 53 + 7.7(0.3) 03 - 303
Vegetables 1703 £ 70.6(12.2) .
Fruits 217.5 = 300.6(13.5) 18.0 -1780.6
Seaweeds 27 +  26(0.2) 02 - 126
Drinks 784 + 73.4( 5.4) 3.5 - 3280
Subtotal 1105.9 + 306.2(79.4)
Animals
Meats, poultry & their products 629 + 56.9( 4.3) 7.3 - 2513
Eggs 170 £ 13.7( 1.2) 05 - 500
Flshes & shelifishes 413 + 42.3(27) 3.3 - 2339
Milks & dairy products 185.5 £ 171.1(12.3) 153 - 657.0
Subtotal 306.2 + 215.6(20.6)
Total 14121 £

*mean+SD

512.2(100)



Table 3. Nutrient intake of subjects

ERES RS 311 36~45,.1998/39

Nutrients Intake % RDA" Range
Energy(kcal) 1746.3 + 503.3 86.1 + 249 986.3 -3330.1
Protein(g) 61.8 + 283 1009 + 469 30.2 — 1689
Ca(mg) 539.8 + 2826 743 + 386 1629 -1178.5
P(mg) 9113 + 3830 1257 + 535 3945 -2147.6
Fe{mg) 89 = 39 497 £ 219 37 - 215
Vit. A(pgRE) 3763 £ 2333 537 £ 333 87.6 —-1081.1
Vit. B«{(mg) 09 + 04 914 + 399 04 - 20
Vit. By(mg) 11 £ 05 866 = 444 03 - 27
Niacin(mgNE) 133 £ 75 1025 £ 57.8 6.4 ~ 453
Vit. C(mg) 980 + 654 178.2 + 118.8 243 - 384.1
Ca/P ratio . 0.58+  0.15 04 -~ 1.0
Alcoholic beverage(g) 340 = 550 3.0 - 2014
Caffeine(mg) 80.6 + 83.1 6.4 - 320.0
*Mean+SD
1) Nutrient intake of subjects as percentage of Korean RDA
Table 4. Bone mineral density of the lumbar spine(L>-Ls} 14

and femurs(FN, TR and WT) 12 L

Variables BMD Range ’
~Lglem) 099+ 010  073-1.23 < 17
% age matched” 944 + 8.66 ®» 087
2Z-score” -0.42t 0.64 % 06
© 04
FN(g/cm?) 0.85+ 0.11 0.64-1.04 0.2
% age matched 89.2+12.6 0 ) ) )
Z-Score -0.32+ 111 L2-L4 FN TR WT
TR(g/cm?®) 0.69+ 0.08 0.48-0.83 Fig. 1. Bone mineral density of the lumbar spine(L,-L,) and
WT(g/em?) 0.70+ 0.1 0.46-0.91 femurs(FN, TR and WT).
*Mean+SD

1) % age matched
_ Current value X 100
" Reference value at current age
2) Z-score
Current value-reference value at current age
One standard deviation
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Table 5. Serum concentrations of PTH, calcitonin, 25-OH-Vit D, total Ca, P and ionized Ca

Variables Concentrations Range Normal range
PTH(ng Eg/ml) 0.15t 0.1* 0.10- 0.50 0.12- 0.72
Calcitonin(pg/ml) 495+ 1.6 1.27- 835 20 =170
25-OH-Vit Ds(ng/ml) 219 +£113 9.66 -59.77 3.0 -65.0
Total Ca(mg/dl) 93 + 07 8.30-11.0 9.0 -11.0
Total P(mg/di) 43 + 04 3.10- 5.10 25 - 48
Ca™(mmol/) 1.0 = 0.1 0.55- 1.10 1.0 - 1.28

*Mean+SD

Table 6. Pearson’s correlation coefficients(r) between nutrient intakes and concentrations of serum variables

PTH Calcitonin =~ 25-OH - Vit D, Ca p Ca*™*
Protein -0.05 0.01 ~0.04 -0.40% -0.01 0.06
Ca 013 -0.02 -0.19 -0.21 -0.19 -0.38*
P 0.03 0.02 -0.03 -0.38% -0.1 -0.03
Ca/P 0.19 -0.07 0.38” 0.15 -0.15 -0.65%
Alcoholic beverage 0.26 0.05 -0.05 -0.20 0.00 -0.10
Caffeine 0.25 -0.15 -0.36 0.03 -0.24 -0.60"
1) p<0.05, 2) p<0.01
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A7 A5 L-L, BMDE 94.4%. FN BMDE
89.2% =24 SFHthe HEZe Uyl X B
ot thd W2 Ao 2 AN wEl olF F #9]
oA Z-scoredt®= &(-)e] Fto2 e}

Serum PTH= 0.15ng eq/ml, calcitonine 4.95
pg/ml, 25-OH-Vit D, 21.9ng/ml, % B4 HFe
9.3mg/dl, & <l 8 4.3mg/dl 7213 Ca** 2 1.0
mmol/12 25 44 ¥H(PTH : 0.12~0.72ng eq/
ml®, calcitonin : 2~17pg/ml®, 25-OH-Vit D, :
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o2 3 5P ApdAe ZEd U9 FEko|
caffeine AF Fol| wet 2o, FAALE &
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ZFo] Zrkske Aoz HaHUT. olgk o] caf-
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Table 7. Pearson’s correlation coefficient(r) between bone

mineral density and nutrient intakes

[ FN WT TR

Protein -0.14 -0.08 -0.13 -0.13
Ca -0.04 -0.04 -0.09 -0.03
P -0.10 -0.06 -0.12 ~0.12
CaP 0.06 -0.06 ~-0.05 0.10
Alcoholic 5 45 0.32 0.36 0.22
beverage

0.46" 0.27

Caffeine 0.31 0.32
1) p<0.05 ‘
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FHAE Table 7ol AAIEIHn, L=} alcohol
AF AelodMe foAQ FHBA gt 22
Fehily 592 alcohold# 39 711 E9=7t 24
#91e, alcohol 479} distal site FEE Alo]o]
F9A9 g9 FuAA} AP Bassct E
g 3 T4 AL F aleohol FEAEC] B, al-
cohol $EAe] TExry} @& Aoz HmEo] o
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3t7] WEolgta AzZEch £ 24 tiAAEY al-
cohol &8 APz ¥z B2 HL opIun(H 3}
2 201.4g) °l¥ +F9 alcoholiF2e FL =0 7}
A @¥ol v]A] Y& Ao Bt

Caffeine A3 ¢} L AledA e tEZ WTE
A9t FoH9 VAL Bl @i T2
R0 A3 Ao 93P caffeine AFE SLE
7} 2428 F Qltka JEO 37 S gites
% Daniell®# Yano® 5-& caffeine 4319 23%
Alolof 2291 4#@A7} Jokn st er, Harrissh
Dawson-Hughes™& 19 800mg °]3te} Z¢-& 43
sk H737] Ao} &% 2~3 servingse] AWE &
#H oz AT v F3 &4 FHE F Ut
Basiget. olgk 2] B A ddAEe] 24Tt
caffeine Aol WM& FRG IS VEhliAl AU
WTellx 2312] S7He 2 caffeine A AW &
Z4 FEole Wbl glodA Catt wxrl AstE A
3 Bl e A 2ok 32y old tislie 349
AL 3 &) g0 A7E dart sicka Bt

FUsel 8 F 24 A 2 Ca't R Alole] 47
HAE Table 89 AAEIALH, 8A & 24, Ca*’
FE9 FUE Aleldle foAQ FBIAIL EAl8t
A gsiek 2y ¥4 A s LLr=-037,

Table 8. Pearson’s correlation coefficient(r) between con-
centrations of total Ca and P, ionized Ca and
bone mineral density

Lo-L, FN TR OWT
Total Ca  -0.24 -0.10 -0.00 -0.09
Total P -037"  -043" -030 ~0.43"
ca* -017 -0.14 -0.17 -0.23
1) p<0.05
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p<0.05), FN(r=-0.43. p<0.05)2 WT 32=(r=
-0.43, p<0.05)=ke] Alojel] felAQA 9] AAHA
2 Bt} oj= AU & U9 o] IS | {3
o} gEFe] FUE B5F fostA A2 + &< o
nith 98] Ut A1REL HEHoE 4y IR AF
o] BZ&3lm Q g 2lFo] FHI AALE Fox gl
ok B 2AL OAREY] Ao s dad AR v
H31(74.3%), & AFFE 2Hh=(126%) A&7
2 7 Aoz AU olEg AFHe] A
o] FFE Eole 890 H F A& A= F55]
U B 2L didAsdd A = Ao) & B3 Q1o AAH
3 E3 2 BE AloloA R FRAAE AT
4 ¢lled alcohololt caffeine A& 4 U &
E Al N E frold A7 A it 25
AT A3 ¥4 Q9 ¥EE ol a%le] T3
7 BlE + glded. go2 FTUEE ¥ie 89
& 343 fslode A QY BEE wolE 8UE

g Yevt glva 2ot

. BYUEY N9 R TP Loty yud

AY 2 27 4% BLE Abol9] FABAE
Table 99} 2t} AF-& L1, FL=(r=0.53, p<0.05)
g fref#Ql ol 4ABAE Holm glen, BMI 4
Al FN(r=0.39. p<0.01)= WT(r=0.36, p<0.01)
TU=ge] Atolo] Fo17<Q] e FHPAE Helxn
sk Wiz 27 A%e L-L =049, p<0.05),

Table 9. Pearson’s correlation coefficient(r) between
body weight, BMI, menarche and bone min-

eral density
L,—Ls FN WT TR
Body weight 053"  0.22 0.32 030
BMI 0.35 0.39% 0.36” 0.33
Menarche -049" -033 -044" -039"
1) p< 0.05, 2) p<0.01

WTG=-0.44, p<0.00)¢ TR(r=-0.39, p<0.01)
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Table 10. Results of stepwise multiple regression analysis of the influence of several variables on bone mineral density

Sen Variable L,-L, BMD FN BMD WT BMD TR BMD
P R B B R B B R B S B B
1 Menarche 0247 —0047 -049" 0.1 —004  -033 019" 0044 -044" 015" -0028 039
2 Menarche 028" -0041 -0420 021" —0025  -024 026" -0037 -037" 0.21° —0023 -032
BMI 0016 0.23 0023 033 0018 026 0012 024
3 Menarche ~0052  -0.54 -0031  -031 ~0.048 049" ~0.031  -042
BMI 037" 0015 021 024" 002 031 029" 0017 024 028 0012 023
P intake ~ 00008 -0.31 ~0.00005 -0.19 ~0.00008 —0.31 ~0.00006 —0.28
4 Menarche -0.054 -0.56" -0032  -032 0049 -0.49" ~0.033  -045"
BMI 039" 0014 021 024 0021  031035" 0017 024 031" 0011 022
P intake -0.0002 -0.57 -0.00008 -0.27 ~0.0001 -0.44 ~0.0001 -0.61
Ca intake 00001 030 ° 000004  0.10 000005  0.14

0.0001 0.37

1) p<0.05
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