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ABSTRACT

Nutritional factors affecting bone mineral density (BMD) in the different age groups of Korean women were investigated to obtain
baseline data for maintaining bone health. Information on diet and anthropometry were collected in 80 elementary school children
(height 127.2 cm, weight 27.3 kg), 84 high school students (height 161.6 cm, weight 52.4 kg), 100 adults aged 25 to 35 years
(height 159.4 cm, weight 52.7 kg) and 120 elderly people over 60 years of age (height 150.9 cm, weight 55.6 kg). Data for nutrient
intake were obtained by 24-hour recall method. BMDs of lumbar spine (L, — L) and femoral neck were measured by dual energy x-ray
absorptiometry. The relationship between BMD of femoral neck and nutritional factors were analyzed. The average BMD of femoral
neck for females was 0.61 g/cm’ in children, 0.88 g/cm’ in adolescents, .90 g/cm’ in adults, 0.64 g/cm’ in elderly people. Among
the adult subjects, 11.0% was classified as osteopenia in the femoral neck. For the elderly, the prevalence of osteopenia and
osteoporosis were 34.2% and 47.5% of the subjects. It was shown the intake of energy, protein, plant protein, animal protein, fat,
carbohydrate, Ca, P, Fe, vitamin A, thiamin, rboflavin, niacin, vitamin C, carbohydrate energy percent and fat energy percent
influenced bone health status in all age groups. In the MAR on bone health status, children, adult and elderly subjects were
significantly different among groups classified by bone health status and the MAR of the groups with good in bone health was higher.
The RDA percent of each nutrient was influence factor on BMD. Nutrient intake of energy, protein, P, Fe, thiamin, niacin were lower
BMD on below 75% of Korean RDA. Stepwise multiple regression analysis revealed that several dietary factors were influence on
BMD. MAR on femoral neck BMD of children and elderly subjects was the highest influence factor. Beyond this, the most influential
dietary factors on BMD were the vitamin A, total Ca and vegetable Ca. The above results have confirmed that dietary factors influence
BMD in various age groups. Energy, protein, Ca, P, Fe, thiamin, riboflavin, niacin, vitamin C as well as MAR were important dietary
factors influencing BMD. The results of this study revealed that people who received sufficient nutrients intake showed healthy bone
status. The MAR mainly influenced the bone health status. (Korean J Nutrition 35(7) : 779~790, 2002)

KEY WORDS: bone mineral density (BMD), nutritional factors, femoral neck, Ca, MAR.

N

rhu

Aoz 94 289 AFZ ol &M, AN 2T 7
712 BEsa, 24 o nlauise 2L ol A B
2o AZesy Qusld 49 /158 ek FAE Ao oS oled B Ay =28 I 2
Ehy ?J_ 2002 74 20 o NA9 tE 2 AT g Rile] 2~5%uto] MAEHE
A 2002+ 8Y 269 ol =1 oL_TA&u; ’ -
*This research was supported by grants for Health and AlEeli, veix] 95~98%€ Bl YEE3 (nonliving ma-
Medical Technology Project from the Ministry of Health terial)e]t}. vjAZEAL e dadst ©@3A 52] 7|4
and Welfare (Project No : HMP-98-F-4-0011). A ENS AT, 82 (osteoid)o|d Balt 7r)Ae
To whom correspondence should be addressed. ’

© 2002 The Korean Nutrition Society



780/ 429 FW Eol| FegE vIA & Jfadl

g guag oz P t”
& zA g 02 TR} PHF AL HE 22t B
'ﬁ‘&f& 38 x2) Wé* (cortlcal

£ °é*é '} A @Qg EFZA0R AFE (trabecular
sponge bone)olg} gt} AU Z9] &4
30t] SuHEE] F7 &4o] AlFEo ¥
=29} & HAANE 10890 3%4 7
2ttt #H3 Sl 9%H szi A 70‘3H olFde 17

go] 3%2 FOELY AU EHL 30~35400 A
2= 1039 6~8%9] $EE 74T 1 3 J49
A% 94 Bk £48 TH G su ol 50%, ATZ
o] 35%2 1 ct.?

o]g} o] EZUALS] WILZ Q13 B FA Q] A 2
39l ZTHEZ (osteoporosis) S A9 388 =AdE
Wyl o o] £ Ago] gaso] A,
el 34& 4A 2dste Aol FuhEFl A%
A FANE AFY L 389 T3 90 He @A
FHL W FojA 19893 AsiEt oF 25%HF 0] A=
d 1 F 20%70] AFEHAS Bolxm 12~20%E AHE,
15~25%E FHUdE AHE A7)z ARE ook
Uzl 50% A5E QAR E F U2 A =4S I8
2 s =HQoin 390 o4y FgFFe o A E
A7t e AL ohy o) HY dgAGe] EHAL
Aol el Fx 917 Wiel #AE 7HAoF gt

ZA ARAEE &3] AAEAZ)T (World Health Or-
ganization)old AF P4 71578 AL Hrigd
Z ZUx7} g 2% (peak bone mass)9] -1 S.D.E
t} =8 g2 A4 (normal) o 7Feta, SU=7t -25

S.D. o4 -1SD. vetd of F7A4F (osteopenia), =
Ae7t 2.5 S.D. ojstolw Fdo] FutEHAS of It
Z (severe or established osteoporosis)o.& TF&3.
ol2]g YAHA 7|Fo] o8 WrtE FrhEF ol S B
B n)Sol A 454 ol AT F 1.500~2,0009F 0] F
taF8aeEln 3 dEdAE FoEE #2b1 20004
ol 5409l @& Aoz 4 wE G 8] vt
Ao A& EAE ot 19989 ¢F 2009H A=<
:v_‘;}_sv.z @_.;(].7}. }J‘;ﬂ_ o]%': 5~1 Ou]-tﬂ 7(35‘— :'_z;__e_ Jo
= Aoz FAFQeH Y Hae 2g AFMETY

T
e

5

e

L oo
I‘R
ﬂll'J

32 9l
2 X

=

B9 R B2 F Be 47t BhEFYel 2asw 3
tha wanslY. =8 BF $H F71E P o 2
F29) WA M o2 U kol Rog daar

uk
L
ol
ol
lo

o 27 A& Pl ¢7) Mol 437 §
AL Sjsksln, 24 AYARNE Fsks
o) dlo s gelA ok FHEE el
2ol n BHH Ao 84 89 F 94U -
5 24 A¥ol 24 £40] 2A BARY Biw
o} gk uEkel De} HER K9l HARE "D 5
Wl g Ex AHA) AP Fo] FUE
e AR Ao naso sl

olelg AT kol AHFS oz olg) 2gle] EY
ol o3 FHE Tl B e AT F 1)
slolq Saslo] gtom, e AASH FTUE Aol B
Aol e 4F oA F2 9047 A - ¥ e e
2 FaEolgich o et 3 ¥4 R FUE 40| o
FolAE 437) oF, AAY L 4IL Yo ¢ AT
=92 02044 gt

TJeime B AFNE 44 oldel, Had, 4 2
6041 olatel =91 AXE oz FUEd] FFE 0l
= a9 29 3 Ao] 298 FUHOS 1B} Boz
A B 2% 445 98 49F A48 AWL AF

stn g,

2
o

kvl

A

ma Mg 2 2 rlo 2
Jim

S
iy oL 3o

-~

-

H+3d

1. ZNGY 2N

B zARE 1998 THRE 1999 1€Atold] AAEN
on A& Aol AFshe 258t 28hd o3ty 807,
w58 18hdn 28hd o34 841, 25~354] Atelel A
ol 9z} 1008 B Ae3} EXo] AF3E 604 o] =
91 ojz} 1209 & o2 ST

B Ay HA 28 ddaEe] SUEE S48
3, 2AY SUEE 71EeR gl 7 A¥FEE Afe
groupL 2 BRI & =07 A9 A5 WHONA
AA & 71Zol wEl normal, osteopenia, osteoporosis
8ttt Normal groups 738 w9 T-
score’} —1.0 °o|4¥Y W osteopenia group< T-score’}
-1.0~-2.5 Atol¥ o osteoporosis group< T-score”}
-2.5 0|3} wj Z}z}e] groupo® BHaAT® A7) o
go)o} Fade] A WHONA AAIZE 715 o3 2 A
7 AHE B 4 7] Wil dEAY IUE £E
w2} high, middle, low group2-2 £73ich. &
7F A9l 25%9<1 7% high groupe® EHF3Idx, 3
25%¢) 749 low groupS 2 E-738l92H, &9 25%<} 8t

groupl 2 57

22



4 25%% A€jg =] 50%Z middle groupl 2 738}
At

2. A8 A 38

1) Ao AYE

AR HF R FEa AL e obs e B F
HUE s, Fad 4 % =99 B HEAE F
g Q) dgol A& AoliF e AN § 244
b BARE ol 8dle] AL A 2407 B AR BE
49 T7, £ A5HE ok, JA, A9, dHez v
ol ARG, AP g A EAES 7S =
71 A8l 18] AdH = S AR BF ARshe WAk, =
aR, SR D AFEE & AXs FEE dgE
frestgen, o4 2 AF9 FuFEF"S ol 8sld 74
2 ittt Holidd 2AREE d 99t 4 o
FAEAE AN AL F¢E7t 22330 CAN-PRO
& ol &ste] BAEH e A 19 HF B 9%4 A
Fo] A=HUT

2) MWE

ZAgAe) A% g, E9= cm 992
AZEL kg HYE 2H3G T, 25, A & w=01¢] 7
< X" g AFo2iE AAFASF (Body mass
index: BMDE AF&sllth. 258489 HTE (relative
body weight: RBW)& $-2] vet 258 4, A73hd
EF AZVE o) &t TET AT =909 FHIYEH
o} dgo] EdE E2E o83l FAHIAL, F &
23 S ddolE ¥ (Waist to Hip Ratio:
WHR)E 73ttt

3) 34% (Bone Mineral Density, BMD) 573
FIUEE oFURA AR A& 3] (dual en-

ergy X-ray absorptiometry, DEXA)E ©]-&3}o] 245
o AFo] A= F9¢ 8% (Lumbar spine, L2-

o = gl -

o)

(]

g4

Table 1. Physical characteristics of the subjects
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Children (n = 80)

Adolescents (n = 84)

Adults (n = 100) Elderly (n = 120)

Age (year) 77 + 05" 158 + 0.5 287 £ 33 687 + 56
Height (cm) 1272 + 5.8 161.6 + 45 159.4 + 4.8 1509 + 5.4
Weight (kg) 273 + 5.4 524 + 73 527 + 6.4 556 + 7.9

RBW (%)” 109.7 149 - - -

BMI (kg/m?” - 210 + 5.1 207 + 22 243 + 29
Waist (cm) - - 689 + 5.4 856 + 80

Hip (cm) - - 919 + 46 96.7 +11.1
Waist/Hip ratio - - 075+ 0.04 0.88 + 0.06

1) Mean + SD 2) Relative body weight (%) = (Body weight/ideal body weight) X 100 3) Body mass index = weight (kgyheight (m)*
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Table 2. Bone mineral density of the subjects
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E*¥3= 4339,

22 A8 A7AoM BE 2F FATIL 4374 A
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UE AR U FFd wat EFE dETd A
Aee £¥ 2 FUT = Table 35 2t}
B AR E 2439 FolA diadAde] & Ao
e

1.‘
N
ol

<

i

A2 PE AR 22 27 ol neh ZAHYAE E
ok &, AR qEAYT EUEE V|Ee
st ot Hadel S IUEIF A 25%% Ay
high groupo.2 273, 31 25%<! 7% low group
o2 BHagoer, A9 25%9 s 25%E A3t v
A 50%% middle groupS.E #5734

o

Children (n = 80) Adolescents (n = 84)  Adults (n = 100) Elderly (n = 120)
BMD (g/cm?) 0.61 £+ 013 0.88 + 0.11° 090 + 0.14° 0.64 £ 0.11°
Femoral Neck i »
Z-score”’ / T-score -0.01 + 0.99 -0.63 £ 0.75 -0.10 £ 0.81 -246 +1.19
Lumbar Spine BMD (g/cm?) 0.67 + 0.08° 0.96 + 0.11° 1.15 £ 0.13° 0.80 + 0.14°
(L2-L4) Z-score / T-score -0.04 + 0.99 -0.80 + 0.78 0.28 + 1.05 -232 +1.26

1) The values of children group are Z-score. Z-score = (subject's BMD - age matched BMD)/standard deviation of age matched BMD
2) T-score = (subject's BMD - young adult BMD)/ standard deviation of young adult BMD

3) Mean £ SD

a,b,c : Values with different superscripts in the same row are significantly different at oo = 0.05 level by Tukey's studentized range test.
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Table 3. Distribution of BMD of the subjects classified by bone health status of femoral neck

n (%) BMD (g/cm?) Z-score” / T-score”
High 20 (25.0) 0.77 + 0.06 109 + 0.49°
Children” Middle 40 (50.0) 0.63 + 0.04 0.11 + 031
oW 2050 _______ 043+008 L.o137x06e2
" High 21 (25.0) 102 + 006 035 + 0.44
Adolescents” Middle 42 (50.0) 0.88 + 0.03 -0.66 % 0.25
. <\, S @09 __075x004 -156+027 .
o dulte? T Normal T 89 890)  092+013 20,05 + 0.72
e Osteopenia nwaro . 075%003 -129%026
N Normal 10 ( 8.3) 0.85 % 0.1 ~0.03 + 1.07
Elderly” Osteopenia 53 (44.2) 0.70 + 0.05 -1.93 + 043
Osteoporosis 57 (47.5) 0.55 + 0.06 -3.38 + 0.67

1) The subjects were divided into quartile by bone mineral density of femoral neck as below:
High: BMD > 75%, Middle: 25% < BMD < 75%, Low: BMD < 25%

2) The subjects were classified by T-score of femoral neck as below:

Normal: T > -1.0, Osteopenia: —1.0 < T < -2.5, Osteoporosis: T < —-2.5

3) The values of children group are Z-score.
4y The values of adolescents, adults and elderly are T-score.
5) Mean + SD

o] EH7|Eo IE obse] Z groupd 2L HYE
59 high group® 0.6985 g/cm’ °l4, middle groupe
0.555~0.6985 g/cm’, low group2 0.555 g/cm’® 18t
t}. ol WY HF 2UEE =H high groupe] 0.77
g/cm’ 2 middle group¥ low groupX.th E8kt}. ol&9)
Z~score §A] high group®} middle group® low group
B}t H9rt Fade] 49 high groupd 0.9435 g/em’ ©]
2+ middle groupe 0.8155~0.9435 g/cm’, low group<
0.8155 g/cm’ o]&tict. ol 2 MW Zt groupd] BF U
EZ 349 high groupd 3% 1.02 g/em’@ o4}, middle
groupe 0.88 g/cm’, low group2 0.75 g/em’Ji, T-
score 9] high group®] middle groupelYt low group
B} g9t

=919k A& WHOSNAM AJAIgE 7]& 243t nor-
mal, osteopenia, osteoporosis group2.2 EFHA.
A¢] Aol dE 45 FYEE normal groupl 2 EFE
ZAMEA7} 89% 2 TR A4 &£31%em, osteo-
porosis® HAE 3¢+ 82, osteopeniaZ HHH 7
$E 11.0%3%. =09 B5 ZAMREA] 8.3% %] 3
Aoz WAHAL, 44.2%< osteopenial o1, 47.5%
osteoporosis2A4 =91 FAMHARLY] tiE-Eol 3 1%
e R o2 ZAEITH

WHO7|&l e}t 2748 2 groupd] EUEE B9 4
219} 7% normal group®] FHUE9} T-scorex 0.92 g/
cm’, —0.0591%0.2.9, osteopenia groupolAlE 0.75 g/
cm’, - 1.292 FAMERAT. =9 A= AA3 rlabrbA

2 normal group®] 2=} T-score’} 0.85 g/em’, —
0.030.2 71 331, osteoporosis group®l 0.55 g/cm®,
-3.382 7P vt

T 0|20 FEAY A = FAY A AT
o olshd A<le] 734 osteopenia 40.9%, =U2] 7§ os-
teopenia 28.8%, oseteoporosis 57.6%% e} 2] vt
TAIS} FEAY FUE LR AN FhaF  FTSS
I NI} v B F8 AR Ao R ARIHT &
AFoA =219 FEET A A9 AL AL A
AAre] d#o] 7] fEQ] AeE xolm, A1) H9
osteoporosisZ HAE A7} fle AL & A7aA 4
tldzte] d#o) 25~35M 24 FA9 Hslhths 2239
Z7H o] o] FoX|= Al7]0)7] Wil Ao R AlgdTt. 12t
A2l F osteopenia® HAHE ZANFRH= osteoporosisZ
9] o]Zte)] Felgjok & Ao AlmAT.

4, ZH Ny SEHAY G2 FYL HAT

7 AHTE QEAE F4 A% e g2 19 19%
U4 AFH S Table 4-1~4-29 2t}

o3} Arde T4 A%} ol wE 94 RS
B olE9ol A9 high group® middle group®] low
groupi.th tiF-e] G%4 AFAFo] Ut @stET
Elo}l 43 gL high groupel low groupXE.th EtaL, o
Uz, gl FEA oA, 2 d, 21 ZE, volo}
A, vlele ¢ 43 high group® middle group®l
low groupRt} f9jHo= Ewgtow, it Q1L mid-
dle group®l] low groupXt} o] HAF3INct L& FA
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middle group®] 583.9 mg2.Z low group 429.4 mgk.th
A ARNAN Y TEA T AT 224 2w 43
o] 20iH = HAvt. High groupd] Elolyl A3 e 1.4
mgEA 1.0 mge 433 low groupEtl &9t} o=
AFH o g e8E HF8E low groupol 63.7%2
Al middle group 57.2%Xt} Estow W AFHu|e
middle group®] 27.6%2A low group 22.2% 8t} ¥k
o} Aade 39 high group?® middle groupe] low
groupRth 28] F%4 43 Fol koY groupztel
Fro A Apol= gt

AU 10 23 A% el W 1Y 1999 9%&
A3 del= Table 4-29F 2t} 419 739 olyx], o
2 T84 v9d, Ag4 guld Ay geslE 9 3,
HIER A, Elolql, 2jrZelule] A3 o] normal group
Bt} osteopenia groupolA Bdtt. 2 YA nor-
mal group 553.9 mg, osteopenia group 451.3 mgo &
A1 osteopenia groupe] 7FF Rgtoul 24l ol
ofUAUI, F group BT B4 Zarnths 84 o4
o Aol Wttt w9le] Aol osteopenia group
°] normal®]\} osteoporosis groupBE.th FgAe] A}
o] F& Aot AR} 224 chlA HFH L o5-
teopenia group®] osteoporosis group®r} F&Fow
wkom, Ao o] 4#H]= normal group 17.5%
2 osteopenia group 12.5% 8t} froHog %) 2
& A3 %2 osteopenia group 405.3 mg, osteoporosis
group 376.1 mg, normal group 358.8 mgl.®A Z}
groupitoll FrHQ Alol& fed, Al group BF FE
A Zert 24 Zee] A3 o] Bt

24 7 el & 7} duad g HHFL F
3l B obFel T3 17 dEirt S9 M) 9
S HlwA gol ¥k Ao Jehga, thge] Aeole
o, AAde 4 2% Aels U AAD fo 3
AE HolA] gt} d¥A F duA, dd FEA ©
B AEY gy A w3l 2 H Elopyl 1)
B A, Yookl HEl C 59 AF o] B4 A% A
of w2}t g2hxct. oy e} vuld H4HFL obEat A
of 27 17 Al 9L wzen, 454 duge 4
o] 4 17 FEidll, T84 AL ofE} Ale) F
A A7 el & AT Aoz Jehg obE s 49
o] S dAFo] F7A A% FA F2F 2209 AL
2 A=A o)9fo) Zhg, A, Elolul MHFE o}F
4 147 7 Y Fo A F-ojah A Bt

HE AR 22 A7 A 02 19 199 9% 43

FE HOS o H A% AEUE £ Pl GU%x A
Fol #& e nyo, o Yt T4 A% A
ot Bo] QI Aoz Yepgou g gui MAAHE A
AHoz {7 = e MARS 24 7% A Alolg]
#EGE B Bk (Fig. 1). MAR 3 oFg, Agl
R eAelAN 24 A7 deiel ©E groupztl #9241
Aolg B4 & =7 A% Aurt & groupolA
MARgtel ®%om, 273 A7 ezl U2 group?)
MARZHE ¥3tt}. oF&9] 79 high group 0.89, mid-
dle group 0.91, low group 0.782A low group®] Wk
I, 239 9 middle groupe) 0.85 high group
low group®th Etou} FojFe]x] &sirt A YA
normal group®] 0.812X] osteopenia group 0.71%c}
=943, MAR ol 0.80)14 0.2 njw3 ¢33ld ot os-
teopenia group®] 7-$ MAR o] 0.80|3t24 J%A
AFHGE7T F3ehA] e Ro2 AT =919 A9
= MARgtel &3 47 Ao @& groupitd #9139
2ol & 2o osteoporosis group®l MARe] 0.6284 u
3, normal®lt} osteopenia groupIXE 0.8 |3tz
ZAME o] AR AE7E FTER B Aoz Uit
olde] At 24 U HEi7t T AFEEY MARgk] th
A2 =%, =90 29 MARGo] 7FF ol % 43
“Ei7E B3 Fekug] Ao geldin)

M =2 AMYH 3 - 9 B AFAF 45
ME FU¥L AALHI FlEd F&L viXe F2907
LS Wl ok E AFME dFF o ger)e
sht 2R T FEo] B FolA o g HIH ol &
A @& A& grlstsict

1.2
1 & a a .
e b
0.8
0.6
0.4
0.2
Children Adolescents Adults Elderty
® High/normal u Middle/Osteopenia B Low/Osteoporosi j

Fig. 1. Comparison of MAR of the groups classified by bone health
status by age groups.

a,b : Values with different superscripts are significantly different at o
= 0.05 level by Tukey's studentized range test.
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Fig. 2. BMD of femoral neck of the groups classified by percent of RDA for nutrients.
a,b : Values with different superscripts are significantly different at & = 0.05 level by Tukey's studentized range test.

¢ YT HFH o] GE ST HW

FYArE AFFTol TEE X E 9T Loty
Al Z+ ggad2 Ao i AW &S 71T
o Al group2 & Wi H, 7 groupd EUEE Bl w3
o & AF g H38 & 75%91%E, 75%°14 125%
vzl 125% ol%d & Al groupe 2 WHro] dERFE 31
=& vjwsadet.

O Az Ao g g dH ol ¥&4E IUET}
FolAE AoR ZAMHG oY BE A#FdA FoH
zpo]E KBl AL o} tE AR ZULIL ol5o A
S ouR], gy Ql, A, Elopl, vjolofile] RDA A3
B &ol whe}, w219 79 whuilde] RDA A& weh
So)AQl AolE ron, FAdn A4AAE RDA A
A go] =L ToA FLUEI} FolAE AHYE B0y
Foldql Aole QA olee AS dEAEY Fd=EE
oz, gl ol A Elojrl, yolopile] RDA AAHE&
o] 75% oA = 125% o492l groupolM 75% °13ll
groupEt} foFo 2 Fgtor xRl Ff= gz
RDA 433480 75%°138}21 groupoll A =4ttt (Fig. 2).

AAH oz BFEY 5% °l5t FTEoE AFHde 9%
2t god FUE A4S YT F Y Ao Holn,
Ol RE JYAe dH o] A 15%013Y W E2%
7t AR fAE F dE Ao v 2y ol 4

& G¥x TR w Aol7t Jle AR UeRT o

o) 3% A2 4ol 74 AS FLE) Aas
A0 Yepgou fejHelx &ska, 1 de dFF
e 28l el F7HE ¢ TUELR Fopxle AL
2 Jepdth Fae] il met okt Aol BYle
U Autdos @gFe 15% vl AAshs 4% F
F7F 37kt FEE fAld RAAA 98 1A 5 3l
tha 2o}

._‘rlrLosi;

7]. AF, BMI 5 H% Hel Fdeel X7 A
Atk gk “? aejng & dFoMe A A4d g
& WjABt A JEAst FUE Alele] FEE B Hlst
ALt FUEE I ATOE HAT F o]F Alole
FHBAE BAAT. 2 A okse] B¢ HlE A A
#%# MARe] Td 59 F9 JBdAE ez, 3
Aade] A AEA 99, 484 2 APl L=
¢t &0 ARBAE, Holtl2 ¢ ARWAE A =
A9y A oA, eid N84 o H njEwl A 4
% % MARo| Edxs} 49 F#8AE. Ca/P ratios
9 BBBAE BAYY (Table 5). 28 AL g2
A F L= Alolodl M FBBAE BolA T

WYL T LT AbololiM JuBAZE e Ao= 4
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Table 5. Relationship between nutrient intake and BMD of femoral
neck by age groups

Pearson's coefficient (r)

Children Vitan:)in A - 0.22%*
MAR 0.37***
Vegetable protein —0.30***

Adolescent Vegetable Ca -0.28*
Thiamin 0.20*
Energy 0.16*
Protein 0.17*
Vegetable protein 0.19**

Elderly Ca/P ratio —-0.23*%
Fe 0.22%*
Vitamin A 0.18**
MAR 0.28**

Adjusted for height and weight
1) MAR: Mean adequacy ratio
x: p < 005, x+: p <001, #xx: p < 0.001

Table 6. Stepwise multiple regression analysis of the influence of
several variables on BMD of femoral neck by age groups

Step Variables B Cumulative R® P>F
Children 1 MAR 0.4235 0.134 0.001
1 Vegetable Ca  -0.0003 0.046 0.049
Adolescents
2 Vitamin A 0.0001 0.099 0.032
1 MAR 0.1527 0.080 0.002
Elderly
2 Total Ca ~-0.0002 0.139 0.005

Adjusted for height and weight

g 89 T ou glo] FUx| FPE 2 FFE A=

A8 B3] Astel FRBAZL Y A0 ek 9%
28 SYUAOE sjo] FHARYEY A%E Table 63
2,

obge] Fdwd 7Y & 4L X A= MARZ
AadS AEA ZEol 4.6%
o] Ao g FUko EA= S UAE AR 2
Ao, I o] HIEI AZ ZAEQITH o] F &
el 23 AL 99%Act. 4N F4E Fd=e 7t
& Ad%E VA dEU e AR ZAENA, =
& o}F 3} nhR7HA 2 MARe 2 9 nHE Y
AR ZAME R o, g e IR ¥ 9F
£ )R] QAT

Kardinaal 570 AK7] (11~154)2F A2 <2} (20~234)
£ o g A7l st AREY] kel AS A9
o|9lo ZAFAH] TUL F3FE v FLAANL
u, Aloate] A A9 olYel e ATl M B
dae A= QlA}o|tkar stk & Teegarden 5%
Az ool A7l T 7 A A9 Ze A

da

o
of r
o

N
N
ol

Fgo| Fdxd FFE vAE FoJMA T Bust.
e B AN 2ol A% 9T A APdATEH
T g Axdd x99 SURE AT A,
ol T A¥FTY 7 17 Ve & Ze AFFE B2
H Al 3 groupitll Aol e, AEA L4
2] A% low groupdld F9A<l zlolE olX| T high
groupEth A AH3H 224 AFN TES 4410
U SR Enk ol Aol frae] AFHF 7t o
A Zgel F5gol IS vA7] dEo] JEG dde
2 Algdn. =219 ¢ normal groupd] Zs9 A3
o] osteopenia group¥ osteoporosis groupRth ¥ A
& FAY 7 FA ZL 1 groupdlA ZE A3 of
g @Ho] #7] Wl Yehd @4 s AztEd

FUe] HPATAME o FYrEo] IR FT
2 A AL ZAEJ TP F2 9L vH e o
S22 Zg, 9, 9N HERl B, 9 oy ARF 5ol
Baso] gin} gy B A E AEAEA 494
o]9ld] MAR®] 2¥ = 4&S vA= 7 F83% 8%
Z9o} shlel Aoz seldgint.

29 o

a2

£ A7E obs (801, 9% 7~84)), FAd (849, 9%
15~184), A2 (10098, 9% 25~354) E =91 (1201,
A7 604 o) ARE o R FU o] AFEd Y
ol oju g Y& v|X=A] dolry] 5] AAIHAH.

£ AT 498 gokshd ey gt

1) A gAte] B A3 obs 7.74], A4d 1584,
490 28.7M19 L, =21 68. 74192, 218 AFL ol
127.2 cm, 27.3 kg, A4d 161.6 cm, 52.4 kg, A1<1 159.4
cm, 52.7 kg, =% 150.9 cm. 55.6 kgolsieni, RBW
(relative body weight)<} BMI 25 A9l &3l ).

2) AMRAARE S HF FAEE AR 4 $ obF
0.61 g/cm’® A4 0.88 g/em’, A< 0.90 g/em?, =31
0.64 g/em’@om, %39 AL o}% 0.67 g/em’, H2W
0.96 g/cm’®, A<l 1.15 g/em®, =21 0.80 g/cm’ o2 i
B5 Qo] g% ool /Mg BTt

3) dEAR] 24 7 e ©E X & Hd 49
7% normaldl] £38l= H]&0] 89%°]0. 2™, osteopeniadl
&3 H &2 11.0%E ZAMEAR gliio] A &
st x91¢! 9= normal Bt} osteopeniat} os-
teoporosisell 431 Bl &o| Fo} osteopenia 44.2%. os-
teoporosis 47.5%°]31t}.
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A 17 e 4S vAE Ao e, 4 A
7 Aol @& MARS BH obg, Al 9 eldld 374
7% el ;M2 grouptall fo)HQ1 Aol& BP0 F
A 1% JE7E $279 MAR #to] =4t

5) 9944 RDA AFHIE&S 32 43S 13 A
22 sbten] a9l w2 99 el oy
A, B9, <1, A, EopR, olol Fo) G4 43
o) Qe T5% nIUY W FUEE 9E F A A
2 uehget,

© B 922 A 5UES AFA
FREol YL FAE RO et o5 w19
HE AT FU2d MARo| 7 € 9% A+ AN
t} ol el SR FFE v|X = T8 291 A, HE}
A Bl

oo ATARE THA 4 ARPY TUEA o)
Fgrgo] FYE VAL Aow JALAT, 7 JHL
AR T Alolg Bl Padurhes olFn 1919 °:'°ok
2 gAgel O 93¢ B Ao yehit. 9%4
=], ©ild, Zh QA EHolwl, gEEa, ‘4°]°]’
A, BEF C ¥ MAR 50| 3% 98 nx= F2
g o] AR,

Eg E A A9 7 A R 9% vAe
FU EF77F FFBAA T FEr AT =2 AP
AN B4 17 dH7t F& AR 2AEJn
MARe| 27 A7 el 43S v|XE 52 80U
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