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1. 972 ged

3L G Bt RE oA Ay Judez
YWil(Albers, 1990), 53] A2l o2 HA o|Fd& o
ZEZ g A% g Ja Fad $20t 343)
el FrhEE fEo] B9 5~158)d Zala ¢l
™MThe Korean Bone Metabolism Association,
2000). 9%l W 49 FU=e 309 Fure B
2.2 3o wid 0.4%% FAss, H73 ALy ¢ 10
d B d 37 1%9 3H27t dojdtH(The
Korean Bone Metabolism Association, 2000).
2001 S BAol W= 500 H49] 26.9%. 60U
/g2l 55.4%7 BHEFFS €3 e A2 Bugg)
H{Korea National Statistical Office, 2001).

53 4 50] FElvel A H7E ol 80.44)
2 ¥Folum(Korea National Statistical Office,
2002), H72 d%o] Ha 49.24(Park et al., 2001)
PE AN W, 44 A HAEA L oS HA
71 2 BUA ge2 HZA - & 4o FAR
e £83 FHAPE Ha tHKim et al., 2002).
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o] d3EoA A Holzdge] 4/ 2y Z
2ol 94¥e AsMFle Aoz HuHEm gleH
(Cumming & Nevitt, 1997: Dawson-Hughes,
1998: Holbrook et al., 1988), Sandler 5(1983)
< F ARV B2 dA4dA H7 Felx 2UEd 7
22 J%E niAda YT, Yano F(1985)% #
29 F MAZ, +HAHE, vEg-co ARz 2
W oA g3 Aleld] WAHF FAS lokm sbdch
Leet Yu(1999)2 FUEE 4o]8Qu} Wa@a fo]
dem, 53 A7 F85tn, 34 249 wdy
ol fFAAE dede F83 24 A7 dddolg
2 3kt

2ol dHE BT BdFFY Awe 43U, 497,
=d719 2 Azt A3sEe 2ES 4o gES A
Hate ANEE Bl 4FE 4 Aok 499 F4 1
4 ZEeAAF 1,000mge] ARED glon], HA F o
QoA d2E2A AFE W1 YA FE Fod 12
1.500mg®l Z#2 A& 8o} &cHThe Korean Bone
Metabolism Association, 2000). I3y 2001¥ =%
N7 - ddzAE T 2§ Sehde 9 1909 3
T ZEEAHAFTE 19 496.9mgo & =29 A
ol T1%5Eed B8, e 4RV 4FY 75%0|%
= AdHste a4 v &o] 68.9%9 Bste Aoz
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veht slek(Ministry of Health & Welfare, 2002).
a3y ollE #H7 ¥ AAddMe ZEF e 2E=
spo) FEgol) s e ok =39 A7 T F,
AR AT 2ol ZegH LT el KT Fe
4Bl IJLS Budt3(Andon et al., 1991), ¥
Hol| o|E o) AHAgo]l <kskAY (Elders et al.,
1989: Murphy et al., 1994) A3 glvtz Hud
ZE%E UK Ooms et al., 1993: Earnshaw et al.,
1997).

T3 FYAo] o|FoA= A7l UM ZHAEA
7t A9 TUE P 9§ Axtete ARl 2 o
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9] FAE 4T FE gl ettt ol M=
Aatd Anele B7stn, H73 F g4 dig 2o
Z 249 914 Bkl ZE A4S TR o,
H7A ¥ 2EES o7l A 2w BHEFS M
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< By AFANEo| Bu €3 gloy, 7158 Fof
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RAAEL FFA Hel HAAY ZAPEHL 244
349 (24-hr recall method) 22 Ao 3FHMEZALA
(Food Frequency Questionnaire)Z ©]&3le] A
A3 S 7 Ao Abe" AEAR 2 44 #
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2) =(Bone Mineral Density : BMD) &%

FEEE olFAuYA WA Fdx £%7](Dual
energy X-ray absorptiometry, DEXA-Hologic,
MA, U.S.A)E o] &3l AFo] 2 dele £9U &

ZZ(Lumbar Spine : L1, L2, L3, L4)3 Hg=F

(Femur : Neck, Trochanter, Ward’s triangle) %
2 29 ¥ FUE(g/cm’. BMD) 2 T-scoreZ A28}
Qe
5. MY

Y AR B2 SAS FAZZOYE o] &3
o didxtel 4L Hixe WES HFH TFEAXNE
AEdldon dvty EAo w2 g 49 de A
g w2 FUYE(BMD, T-score)d] Aol x

®-test, ANOVAZ #8393, AVOVA A% 95% %
oA Felt A8 gFHnE AAE

Ze A4 Az 8 Aoz BERsiHct. ¢
= 2 A7 dde] Y-S dEIAE gevn B
¢, xFAAGY Zg AP dFd EEA U
o A ggken @A =9l 19 dFAZBNA 30
Al 01F ool ZEdF ALl 700me] FS AL
st} dodtal, BAHEI 5o AEE o} 749 &
g9 £AA0 AN ZgF AA A9 20% (4L 4H
% 1030mg ©°lAE), Y 20%(IL AHFH:

B

Py o]
T

436.3mg "ITE), T 60%(4Y AHAF 436.3-

1030mg)°l aidsh= Alzez vla 2485t

A ZA AL 618% 9] HE dFe 57.240112
o, 71&e°] 92.9%, vl&o] 0.9%°|1t}h. 3F L2 uZEo]
33.7%. W& o3| 292%% AR &t 5o €
B £9& 2007H9-2997 o] 30.3%. 300%H8-499
The 26.8%, 500% ojiol 16.4%=, 715 4YT
£9) 20099 ©X3l A7t AAe 73.5%F A3
tKTable 1).
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A G2zt e A6l A%

19.9%(123%)= 436.3mg 9T, 281 F 60%
(371%) A2 7971 436.3-1030mg VD& 35l
Ad#gte 2oz JebgtKTable 2). tAaEe] ot
2 B4 wte ZgAdd FE2 dH(p=.001), 2&F
F(p=.003), 2&3=(p=.001)° Wty BAHo=Z
#F Ao} UK Table 3).

(Table 1) General characteristics of the subjects

Characteristics N (%)
Age 40-49 126 ( 20.4)
50-59 284 ( 46.0)
60-69 146 ( 23.6)
70-79 62 ( 10.0)
total 618 (100.0)
Education none 28 ( 4.6)
level elementary school 120 ( 19.5)
middle school 79 ( 12.9)
high school 207 ( 33.7)
college 162 ( 26.4)
over graduate school 18 ( 2.8)
total 614 (100.0)
Marital single 5( 09
status married 509 ( 92.9)
divorced/widowed 38 ( 6.2)
total 548 (100.0)
Income <100 59 ( 9.7)
(10,000won  100-199 102 ( 16.9)
/month) 200-299 183 (1 30.2)
300-499 162 ( 26.8)
> 500 99 (16.4)
total 605 (100.0)
Occupation  specialist 33( 5.3
clerk 11 ( 1.8)
service 20 ( 3.3)
sales 17( 2.8)
farmer 12 ( 1.9)
labor, technical service 11( 1.8)
housewife 512 ( 83.1)
total 606 (100.0)
232 A9

(Table 2) Categories according to calcium

intake level
Low Medium High
Calcium intakes(mg) ¢ 436.3 436.3-1030 ) 1030
Subjects : N(%) 123(19.9) 371(60.0) 124(20.1)




(Table 3) Mean differences in level of calcium intakes according to general characteristics

Level of calcium intake

Characteristics Low Medium High p
N(%) N(%) N(%)
Age 40-49 29( 23.6) 73( 19.7) 24( 19.4)
50-59 46( 37.4) 166( 44.7) 72( 58.1) 001
60-69 28( 22.8) 92( 24.8) 26( 21.0) ’
70-79 20( 16.3) 40( 10.9) 2( 1.5)
total 123(100.0) 371(100.0) 124(100.0)
Education level none 100 8.1) 17( 4.6) 1( 0.8
elementary school 32( 26.0) 73( 19.8) 15( 12.2)
middle school 15( 12.2) 49( 13.3) 15( 12.2) 003
high school 44( 35.8) 117( 31.8) 46( 37.4) ’
college 18( 14.6) 100( 27.2) 44( 35.8)
over graduate school 4( 3.3) 12( 3.3) 2( 1.6
total 123(100.0) 368(100.0) 123(100.0)
Marital status divorced, others 14( 13.6) 24( 17.1) 1( 0.9 001
married 89( 86.4) 314( 93.0) 106( 99.1) ’
total 103(100.0) 338(100.0) 107(100.0)
Income <100 13( 10.8) 38( 10.4) 8( 6.6)
(10,000won/month) 100-199 19( 15.8) 65( 17.9) 18( 14.9)
200-299 44( 36.7) 100( 17.5) 39( 32.2) A7
300-499 26( 21.7) 104( 28.6) 32( 26.5)
> 500 18( 15.0) 57( 15.7) 24( 19.8)
total 120(100.0) 364(100.0) 121(100.0)
Occupation specialist 5( 4.1 20( 5.4) 8( 6.5)
clerk 5( 4.1) 5( 1.4) 1 0.8
service 3 2.5 14( 3.8) 3 2.4
sales 1( 0.8) 11¢ 3.0) 5( 4.0) 27
farmer 4( 3.3) 4( 1.1) 4( 3.2)
labor, technical service 1( 0.8) 9( 2.4) 1( 0.8)
housewife 103( 84.4) 307( 83.0) 102( 82.3)
total 122(100.0) 370(100.0) 124(100.0)
L]
2. ZACjAIXLe] HkA M B 3. ZEMH3 £Fo o2 U

ZAL tigAte] dY HE dUAh HFHTE AHRE,
4Y ZF oA 43 Fgo] 2115.8kcalolRx, TE 4FH
22 748 9meelAtt. ZAE AR F HEAD TE AP
o] 514.4mgo 2 &4 ZF AFAF 234.5meel wlsl
U] A% e Aow VelwrKTable 4).

(Table 4> Nutrient intake of the study subjects

Nutrient intake M+SD

Energy(kcal): 2115.84787.3

Calcium(mg): 748.9+393.8
Plant calcium(mg) 514.4+347.5
Animal calcium(mg) 234.5+178.3
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zAEAS] 2EAA £E B2 2F 2 UEE
2tzte] FYE(BMD) F3Ae) Aole AAH2 2F
43 292e 2UEs} 2T 2 AT N wRe
= (p€0.05), 8539 FUEs} M=o 2R B &
& A% BJKTable 5. o1& 23 L v=3e)
d¥z Asipd, L1, L3, dE3® AAR
Ward's 4tzk2s] 2444 492 2U5s} 392
2 STl 33A 2o gen, L2, LadlNEe 24
43 geee 2U5s) 22 29 e o= vh
WHoH(p<0.05).

1=}
T
=
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o2 tA] T-scoreE B8 £ A, 239 AL
ANH oz AHAH BT T-score’t T BT
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(Table 5) Mean differences in BMD according to calcium intake of the subjects

Level of calcium intake

Variables N Low ' Medium High
M+SE M+SE M+SE
L1 516 0.76+0.02° 0.77+0.01° ' 0.81£0.01%"
Lumbar L2 529 0.86i0.02&l 0.86i0‘01: O.90t0.02:
spine L3 531 0.91£0.02 0.9120.01 0.96x0.02°
L4 525 0.96x0.02 0.94+0.01° 1.000.02*
Total 533 0.87+0.02° 0.87:0.01° 0.92+0.02%
Neck 524 0.65+0.01° 0.67:0.01° 0.70£0.01*
Femur Trochanter 524 0.55+0.01% 0.57:0.01" 0.6110.01
Ward's triangle 524 0.47+0.02° 0.48:0.01° 0.5310.02%
Total 521 0.76+0.01° 0.78:0.01° 0.82+0.01%

a, b 1 Same alphabet implies significant differences (p<0.05)

(Table 8) Mean differences in T- score according to calcium intake of the subjects

Level of calcium intake

89 Low Medium High
M:SE M:SE M:SE
L1  -1.490£0.150° -1.3910.086° -1.35520.144
Lumbar L2 -1.528£0.159 ~1.518:0.091 -1.16740.152
spine L3 -1.560£0.158 -1.525%0.091 -1.1810.152
(N=590) L4 -1.423£0.163 -1.403£0,093 -1.1260.155
Total ~1.553+0.150 ~1.522+0.087" ~1.16020.146"
Neck -2.353£0.131° -2.145:0.075 -1.905£0.126°
(gi“g‘gg) Trochanter -1.83120.140° -1.614+0.080 -1.240:0.134°
Total -1.701+.0121° -1.523+0.070° -1.208+0.116™

* T-score = (subject’s BMD-young adults BMD) / standard deviation of young adult BMD
a, b, ¢ : Same alphabet implies significant differences (p¢0.05)

Eken(p<0.05), dWHEHIL ZAFHH e
T-score7l ST 2 vy F3X Eg E4oh
(p€0.05). °o|& gz HAvBEd, L1e Zadd 2
99 T-score’t FTHE, T B &}
(p€0.05), WEZARE 2 HAAR= FAT9 T-score’t
9, 97 Bk =34th(p<0.05). L2, L3, L4904
= ZEHH £Fd webr] T-scoredl F2ld Aol7t §1
K Table 6).

T 47, AR, F59F 5 49
& %il-% Z:"—HQ —'3-:& °]-‘4"«} ZYA| vlg 2F57t
ZR =0} (Levin, 1991) 3t}
53] H2 Bo] HErdy QBem Xy HAE £
A E7|1Zke] ol we} & %L%—° wnert g4

=
3 3 3len, TR AT A4 AdArE

19939 <Azt 42%elA 10de] Ad 2003ddle &
g 972woz oF 23wyt FTUlsld FTHEE ool
AFE BAE dFHz Uk (Korea
Statistical Office, 2003).

ZEge AA W EAske M FEE FUIEEA
I F 99%7} wet Xoto] EAStEZE F A7 (bone
health)e] ¢ Fa3lcH(Wardlaw & Weese,
1995). ZHg Aol BFEE e 3o AZHUR
ZES 834 Hol 2UEE AFAIZIt(Mikhail,
1992). EtHEZEL Asd, 485w 39 MAS B4
duto] 7bgshd @ A B BUFFY ol
A 437, Ar], xdrie] 2 Ahic 23" e &
e el ZES ARt Aot dSsHoR g
A He SAHT #He] Aty oY ATl weln
itk (Arnaud, 1990 Andon et al., 1991:
Ramsdale et al., 1994: Michaelsson et al., 1997).

2 A7AnA 2A 3RS 4d g TS
748.9mgo. 2 Al TA JF F=xQA A ALH(2000

National
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Aol A AAIBEE e AU duve] 29 Zg 44 @
2% 700meg?l 107% %) 83 Aoz Yl o
2001 FUA% - GgzAL AeA I 2
Za43F 496.9mg Brhe 953 wter, A7 ¥
oJdg ddez A Lee 5(1992)9 747.2med
v, 3, FEAY A4 #E AAT
435.9mg (Lee & Yu, 1999) 3= AA A7t A&
b ole, 2 A7 uldxtel A3, AFAAA Ao, 2
glm ZAAE S Aeld] 7]Q1E AR BRI

B AT didxlse] 2gdF F40] A8 ZE
514.4mg, 24 &% 234.5mgs A Ao e
U A2y g 43l FEA e AT viE %
oAz gttt ol I A AMAF, =
=T 5 A8 HFoRY g2 F

= 2(52.8%) 3
sl Utkes BAEAE(Ministry of Health &
Welfare, 2002)2] B3 ¥} ¢

¥ Aoz Yehygd
24 A9 EL AEFYBEN SR L RAE 5 %
B4 Zgel vis A4 Z4E 440 R o
o] gl Fog&cl TEA Zgd vlE Holxle AL
2 923 It The Korean Bone Metabolism
Association, 2000). Wb @3 I3 SutE YA
F el A3 A wse]l asdittn B
2 A74 didAe ZEAdA uebA]
436.3mg U1 31917(19.9%), 436.3-1030mg A3
T2 FY2(60%), 1030mg °F AFAZS FHL
(20.1%) 22 BFdl ZTUxee] BAUYE AwRle
b, 3% 1030megeldel Z&S AFste 29w =
Y=(BMD)7t &9, ST Bt 25 F tEESdA
25 #9314 Eol ol A7 Fostn, e
A o] BFEE o Zo HFHYD Zgo] EEuo]
SUEE AspAZivke YA} AREE AAFHASG
(Mikhail, 1992). Reid $(1993)& #7 ol A4E
A 2Uxe FAE 8 F 1000mge] ZES A
e 3 AZE 2¥Y, ogzyd vE 4y 2
E £480] 43% 2SN T, dEE 7IAEe IUx
EHEE 35% HAaEAoH, HF o FEALS A9 ¢
on 35t Lee 5(1992)9 A7 = ZgidF 3ol
800mg °l3he® 800mg °ldwZ vmstd uEZAFe
957} 800mg olslwdld &AE Roim o
Michaelsson $(1997)2 29de] #H7 % o4& o)
2oz g AAD wEx 3ol ZE A4A
(1645mg), 4ol Z% A#(1006mg), Aol THF

=

= Qlo)

2

=
=T

S

AL
=2
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A#(465mg) 9] Al ToE FRsl AA" FdH o
Told Edzet Zg QAT ARALE vag 2
3, majo] g AFF(1417-2417mg/d) AT I
=7t #dsiAl Egtin sk, E3 Ramsdale
(1994)= Sz}t TF HAF ol folg @] 4
A7 9SS B33, Sasaki®} Yanagibori®l
TF(2001)olME GFIARLTET A7 F A4 2
& AFBo] ol FUEo) ¥IFL njxe WFE
vebsict,

a2y Ooms §(1993)3 Earnshaw $5(1997)&
ZgdAHs SEx 2ol felg dude] glva Ba
393, Murphy $(1994)& 4@Ae] <Jsivtn 34
t}. &3 Choi (2002)8] ATIAE 853 2 HEAFR
o] TUEE o] ZAgAAFA F98 Aol Adn
gt ¥ dFoME 9F 2 dEH B FUEs) 25
A F Atole] AL Edsdod qESIds &

o o

g Aol Aoy gFoe fAsiA &y%n, GR
AFE r=0.09924 v|nlg FEol oiE AYPATE
o BEA oz dASA.

oldel ATATE B3 FdAde 2 AAE HEA
g7t F83E Ao, #ge 58
1% T2 ZeFdaFe 2% 3} %2 AA
st Fd99 FUFT AEE SAsk AA <1FVH e
A g A& A3wFol Fo3iria a3t

J 5
oy
o
2

B4 gelgony N B
AZenA A= At
B 2004 19714 Cojst
A3 B WEY Fdo

T
AeH B4, 2749

N

9, BEFE, Aol 24 2 BUS AAE AN
on), Sl FHAY AT FHsA gt

2loldH ZAle EUE ANl 24413 e
AFNE AR E o &3t s 19 Zw AAFS
ZAelgl oM, = gets] FAYFHRARANA A
0% ol &3t JHAE 14 ZF AAF
A& LR ZAle olF ouiA A EY
Z371& A3t 23(L1, L2, L3, L4)s d=EE

=



(735, AAR- Ward 425-)e 22 A3t
#2d AL SAS EAZZOYL ol&sle HEE

A, x’-test, ANOVA 2 oEH|ug A4 sigon), z

& AAFE w2t AT, | <h

AT, FAT A2
@ 9902 2= @S vin BAsid.

RNt

_E._i:.
=F =%

Aol Azes ket gt

1. ZAF didztel HE A3 57.24019m, 71Eo]
92.9%, ©vlEol 0.9%°1Uct. g nZo]
33.7%, WZoldo] 29.2%°1%2H, 71Ee dHH
Y4 200%4-2997H0] 30.3%, 300%r4-499
Telo] 26.8%, 5009 o]/do] 16.4%2 2009
olo] AA 9 73.56%% XAt ZA} hAtzle
Zed3 e 9% (p=.001), n{FE(p=

.003), 2&4H(p=.001)° wWatq Helgd xjol7}

ARk

ZAL g3k 4 ZE AFFS 748.9mgelA e

o, o] 3 H4&4 ZEF AFFe] 514.4meg. FE4

ZAgol 234.5mglE AEA #F 43Tl F ol

A= esich dd BE HAHAFE 4, F o Aee

2 uppol AWE Aa, A9 20.1%° d9EE o

227} 8HE 1372.8meE AL, B9 20%

£ 335.5mg, 28l F3t 60%7°] 677.4mgs A

FHsle Aeg Jelygd.

. BEAF FRd e FUEE Zedd AT
8% 2 U5 F9 FU=(BMD)7F 2543 AL,
392 Bk £9%oen, T=scorex WEHIZ9 A+
AEA4 deel S, s v =%,
8532 39wl FAT 2ot £ velhytch
2 A7 AP d7e ddArr 48 Y

WlAEZA A7EAFE dvsteted Aol slvke &

ojt},

9|

¥ 4723 g AP0l w2 Jde a3A ¥
Aol wiaf 2 Ziﬂ%ﬁlm 17&&3 Aoz Uep} 2
479 2249 73 A dgusol Yasin A

e, E9 03 ANE BEAEel A2 A

Age) 4R Fol AREAE AVeled £80] HE

g ihﬂ 7 472 Fol A3 WA 48E
L HRAA Uolz Bt ok 4z
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- Abstract -

The Relationship between of
Calcium Intake and BMD in
Middle-aged Women

Kim, Soon-Lae” - Lee, Jong-Eun**
Rhie, In-Sook***
Purpose: This study was to determine the

effects of calcium intake on bone mineral
density (BMD)
women and to provide basic data for enhancing
bone health of middle aged women. Methods: A

total of 700 middle-aged women living in Seoul

in pre and post menopause

and Geonggi Province were interviewed during
the period from June 2003 through January
2004 to
and physiological

demographic
characteristics, health and
and their dietary

investigate their social,

daily activity performance,

patterns, and bone mineral density was

measured. The survey of dietary intake was 24
hour recalls, and the individual calcium intake
was calculated using food frequency. Data of
618 subjects was used for the analysis. Of the
levels, BMD values of the

calcium intake

AAAE RS A16d Als

subjects of 20% of high level, 60% of middle
level and 20% of low level were analyzed and
compared. Results: The level of calcium intake
of the
related to
education levels (p=.003)
(p=.001). The BMD of the
lumbar vertebrae and femur of the subjects
taking high of
significantly higher than that of the subjects

according to general characteristics

subjects was significantly
(p=0.001),

status

age
and
marital
a level calcium showed
taking a middle level and low level of calcium.
Femoral T-score was also significantly higher in
subjects taking a high level of calcium than that
of those taking a middle level and lower levels
of calcium. Lumber spine T-score was higher in
the high level group than that of the middle
level group. Conclusion: The study revealed
that women taking a high level of calcium had
better bone health. Therefore, calcium intake is
extremely important in daily dietary intake so
that the intake of calcium-rich foods is highly

recommended.

Calcium intake, BMD,
Middle-aged women
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