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Effects of Anthropometric Indices and Nutrients Intake on Bone Mineral Density
and Biochemical Markers of Bone Metabolism in Korean Premenopausal and
Postmenopausal Women

Eun-Jung Joo'
Dept. of Food and Nutrition, Woosuk University, Jeonbuk 565-701, Korea

Abstract

This study investigated the influence of anthropometric data and nutrient intake on bone mineral density(BMD) and
biochemical markers of bone metabolism. The mean age of 21 premenopausal women were 47.0 years and that of 41
postmenopausal women whose menopausal age was 49.46 years were 60.56 years. The waist and WHR of postmenopausal
women were significantly higher than those of premenopausal ones. The animal protein intake of premenopausal and
postmenopausal women were 38.5 and 21.03 g which comprised 54.35 and 31.84% of total protein intake, respectively.
The calcium intake of premenopausal and postmenopausal women were 446.45 and 546.97 mg which was 63.78 and
78.14% of Korean RDA, respectively. The ALP(Alkaline phosphatase) of premenopausal women was 65.81 U/L, which was
significantly lower than that(90.24 U/L) of postmenopausal women (p<0.01). BMD of lumbar spine of premenopausal
women was correlated significantly with body weight(=0.690, p<0.01), waist(r=0.682, p<0.01), WHR(=0.672, p<0.01),
BMI(r=0.559, p<0.01), and body fat(=0.457, p<0.01). Urinary Ca/creatinine ratio of the premenopausal women was
negatively correlated with plant protein(r=—0.529, p<0.05) and plant calcium(=—0.579, p<0.05). BMD of lumbar spine of
postmenopausal women showed positive comrelation with lean body mass(r=0.469, p<0.01) and body weight(r=0.383,
p<0.05). Urinary Ca/creatinine ratio for the postmenopausal women was positively comelated with ALP(=0.404, p<0.01)
and urinary Na/creatinine ratio(r=0.389, p<0.05). In conclusion, it is necessary to maintain adequate body weight and to
increase calcium intake for the premenopausal women. It is also important to increase muscle mass and reduce salt intake
for the postmenopausal women,
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gale o}y 3% Ao] FuyINE YA AARGO
B olo] ARE 6000 pmol A 1087 YA Re]se] WA
< ~70TN T Basle] E45ch. ¥4 F intact pa-
rathyroid hormone(iPTH) &2 WY WA} 24 (immuno-
radiometric assay, IRMA)© 2 Gamma-counter (Hewlett pack-
ard, USA)ol| X &7319] 1, Ca2 OCPC(o-cresolphthalein com-
plex)®, P2 Inorganic phosphorus UV 2. 2, Alkaline phos-
phatase (ALP)= L-ALP(Wako, Japan)E A}8-3}ed Hitachi
736-40(Japan)ol| A 233Gt ko] 3L 04% EDTA &
Holl 24A12E o]} FT F 3aF FFol 33] o) 7o) &
d 22 An &7 FYsAL & Na e A
(ion selected elrectrode method)2. 2 COBAS INTEGRA
(Roche-BM, Switzerland)j|A], Ca, P 2 creatinine &2 Hi-
tachi 736-40(Japan)oi|A] 2% 3}t
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1. ZAL CHaERES] UEE{Ql ALE

ZAF thAALe] AA A Q1 592 Table 13} 2ok di =]
B dEe oA A o:]/go] 47.0A], H7 Z JAJo] 60.56A)
Aok A AFe HA A A 15594549 cme} 58.62+
705 kgo. 2 HA = 04 2] 153.664.89 cme} 58.93+6.59 kg
I zpel7t fIleH, B A9 Ha AR At &
Ut ded 713 A9 30~494) o3Ado] 158 em, 55 kg ©]
o 50~644 o3239] 157 cm, 57 kg¥} Blws)] By B J3
HAAEe] A X—h AF2 o w3doh AT #H S
TE BMIE #7% A - ¥ oJAdo] 24.1623.12 kg/mzs} 24.93
228 kg/m’ O2 z}°]7} gglom = 7 2% FA )
&3k S s H3 F o] 81.98+5.60 cm= #H7
A JAe] 77.71£7.54 cm Ht} 2109 (p<0.05), H7A T <A
9] &g - dido] &8 B &(WHR)L 0.860.2 37 A o4
0825} §old o2 E1(p<0.01) B gt Lt}

AR &L H7 F oJAdo] 31.05+2.24%2 #7 A 4

Table 1. Physical characteristics of the subjects

Premenopausal Postmenopausal

Variable (n=21) (n=41) Significance
Age(yrs) 4700+ 412 60.56x 6.01  p<0.001
Height(cm) 155.90+ 549  153.66= 4.89 Ns.?
Weight(kg) 58.62+ 7.05  58.93% 6.59 NS.
BMI(kg/m?) 24.16+ 312 24.93x 2.28 NS.
Waist(cm) 7771+ 7.54 8198+ 560  p<0.05
Hip(cm) 9524+ 530  95.22% 4.08 NS.
WHR? 0.82+ 0.05 0.86+ 005  p<0.01
Body fat(%) 29.67+ 434 31.05+ 2.24 NS.
LBM (%) 2416+ 312 24.93+ 228 NS.
Menarche(yrs) 15.86+ 1.59 1622+ 1.54 NS.
Menopause(yrs) - 49.46+ 5.07 -
SBP(mmHg)  119.05:17.00  120.98+19.34 NS.
DBP’(mmHg)  78.1010.30  80.00+11.83 NS.

D BMI : Body mass index, ? WHR : Waist hip circumferance
ratio, > LBM : Lean body mass, * SBP : Systolic blood
pressure % DBP : Diastolic blood pressure, 9 NS. : Not
significant.
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29.67+4.34%3} SRl ol QUTh

dAke] 19 Ha 2% 9 s A H = 9%
AR v wgt WE-g-2 Table 29 2v} HF IF 44
2o H7A A oJAJo] 1690.5£687.9 kealZ AR} 84.53%
dom, H74 F oA 1653.9+692.31 keal 2 B3] 87.05
%[Th A PHHe #H7d A oJ4do] 71394221 g o2
ARG 129.8%0™ H7Z F AL 66.05:4757 g o2 A
e 1201%=E 243 Aol fidon, 584 ol
AHAFE 7 A o] 38.80x41.57 go 2 FThid A
2ko) 54.35%.om, H7 F AL 21.03£17.21 gl Zghul
A M7 31.84%2 H7AE A A4 A FEA g A
HAFol AR Bt p<0.05). &3tE : ©F : A
2o HFHu &2 H73 A odido] 63.8: 165 : 18201 H
7 % gL 681151 : 1542 A T odAdo] HA A
Aol H|3le] A A AL vy FEe] HF v o] &
AT} Ca A2 H7 A oAJo] 446.45+213.74 mgo. 2 @
g 63.78%H 1 B F AAL 546.97+741.74 mgo 2
AR 78.14%=E H7 A d4do] Ca AHFHo] Work
oA Aole Ytk H7 A Ao FEA Ca AHF
€ 163.67+166.38 mge & M| Ca A3 e 36.66%3] .21

HAZ AL 165.98+184.86 mg o2 A Ca A3
30.35%2 7 A PR wX T Aol gioich BEH
Vitamin A2] AHFL A7 A o] AL 65.89%}
48.69%E M7 F oA 155.6%, 1202%¢] H]Eta] H-ejF o
2 2A AFHstn URTHp<0.05, p<0.01). 2001'd =TA
7 BEZAHEABA - 2002914 odxke) FF wE A
HFE 635 go 2 AT 1223%0] 1, TEA DAL
#2290 go = A @A AH k] 47.9%F 21, ozl
B CaXlF L 463.8 mgo 2 AR 66.6%0]| 1 TEA
Ca 4HFL 41.8%2 AP 9] Tl we} Ca HHFS 42
o] feuet 9 949 Ca A FL 1 oA 43
ZF2 F7kte FAd AU Sung $(2001)2] EmolA =
73 A oAl @A} CaidF o] 67.5 g 7} 494.6 mgo 2
AR 122.7% 70.7%AL, H7 F 4e] 54.0 g3}
470.8 mgo. 2 AAere] 98.2%9} 68.0%JTh £ AT Ak}
F W7 A Ao B %ﬁf A EL A7) 129.8%
s} 63.78%2 DA HHAFL v ou dF 43 o)
©$ka, H7 F g4 s @A 120.1%9 2 78.14%
2 oA Zg 2% B AT dA3A o gl A3 e
o} mhl Aol Alfe] A}—‘Hﬂ &) F7te}h wsdlo]
WE A 7% H3lg EJAA & Ca vidFES 7
7|9 olzlo] 27 £4e T%Zifd Ale] & £ Uokm )
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Table 2. Mean daily food intake of the subjects
Nutries Premengpaa Posimenspausl Signifiance
Energy(kcal) 1690.5 +687.9 ( 84.53)" 1653.9 +692.3 ( 87.05) Ns?
Protein(g) 7139+ 42.21 (129.8) 66.05+ 47.57 (120.1) NS.
Animal protein(g) 38.80+ 41.57 - 21.03+ 17.21 - p<0.05
Plant protein(g) 32.59+ 16.02 - 45.02+ 4558 - NS.
Fat(g) 34.12+ 20.63 - 2931+ 17.88 - NS.
Carbohydrate(g) 263.28+126.95 - 278.39+119.17 - NS.
Fiber 6.90+ 3.09 - 10.62+ 14.96 - NS.
Ca(mg) 446.45+213.74 ( 63.78) 546.97+741.74 ( 78.14) NS.
Animal calcium(mg) 163.67+166.38 - 165.98+184.86 - NS.
Plant calcium(mg) 282.77+£131.46 - 380.99+391.97 - NS.
P(mg) 937.03+519.72 (133.9) 996.45+670.92 (142.4) NS.
Ca/P 0.50+ 0.15 - 0.52+ 0.12 - p<0.05
Fe(mg) 11.86+ 4.49 ( 65.89) 18.67+ 29.44 (155.6) p<0.05
Vitamin A(R.E) 340.8 +229.7 ( 48.69) 841.5 £1334.7 (120.2) <001
Vitamin B,(mg) 126+ 0.80 (126.2) 121+ 0.76 (120.6) NS.
Vitamin Ba(mg) 1.13+ 0.52 ( 94.29) 144+ 1.99 (120.0) NS.
Niacin(mg) 16.56+ 6.88 (127.4) 14.85+ 9.47 (114.2) NS.
Vitamin C(mg) 105.0 + 5543 (150.0) 101.2 + 61.60 (144.6) NS.

D 94 of RDA for Korean.
% NS. : Not significant.

3. = CHAL X|E

ZA} taRle] & Al 2| E= Table 33} 2tk €A Ca
et #7 A Aol 8.95+£0.80 mg/dLe] 1L, HA & oAy
°] 9.25+1.14 mg/dL 2 f-28<1 3ol glien PTH 5%
= H§7 3 ojAdo] 22.99+15.44 pgmL O T WA A o3Ae]
21.72+13.72 pg/mL Bt} of2t =X f2)A 9l 2lol= ¢l
th. PTHe #H7 ¥ dxEZA F=r7t 34shd 1,25
(OH);-vitamin D; &Ajo] 7+4dle] Ca 7} A8l 1 I3
Ca 57} Aoz PTH 84|71 Z/13cHKim et al
2003). Oh et al(2002)e] A-FollA =7 F 519 ngkd} 513 o]
741 oA o] Agtekd & tiat AR E vlmg AaeA €A

Ca¥} PTH FE+ +94< ztol7} gilem, PTH F=7}
H7 3 5 d o|AE oAolA B2 Aol YEPT AL B
AT-9} SIS} Alkaline phosphatas(ALP)= #)7 &
#Jo] 65.81£13.09 U/Le] #H7 F ofAdo] 90.24+22.05 U/L
2 HAFo FYH o2 F718I5tHp<0.01). ALPY] F7te
T wA&o] F7IEle AE v sle 2(Matkovic ef al 1995)
H7 Tolle & &49 7i&sE 3 Ul ALP T2t F7t
3o} H.31(Choi & Lee 1998, Choi & Jung 1998)2} 2] s}
ATk Oh et al(2002)2] Atellx #H77] 2] EF Ca &
TE 9244026 mg/dLE B ZALe} fAlElgl o), ALPS}
PTH: 80.59+3.00 U/LT} 14.95+1.09 pg/mLZ B ¢13tol| A
=A VEldT} 3 Ca/creatinine ¥)$} Na/creatinine H] & # 7
A oJAdo] 177.09+87.17 mg/g, 228.59+65.89 mmol/gO.2 =
7 % o4 180.54+102.26 mg/g, 204.19+82.89 mmol/gT} &

Al Atol= ik #7 M - F 449 & Ca Z Na ol
d# SR x| HAE A3 B HE & e &
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Table 3. Biochemical markers of bone tumover of the
subjects
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Table 4. Bone mineral density of the lumbar spine(L,~
Ls) and femurs

Premenopausal Postmenopausal ~ Signifi-

Premenopausal ~ Postmenopausal

Variabl : -
ariables (n=21) (n=41) cance Variable (n=21) (n=41) Significance
Serum Lo~Ls" 1.22+ 0.13 1.00 0.17 p<0.001
2.
Calcium(mg/dl) 895+ 080 925+ 1.14 NS” (g/em’)
Phosphorus 8.44% 3.70 BOIE 346 % young 109.33£11.90  89.59£15.50  p<0.001
(mg/dL) . adult
2)
PTHD(pg/mL) 21.72+13.72 22.99+ 15.44 NS. FN , 0.93+ 0.13 0.79+ 0.13 p<0.001
(g/em’)
ALP’(U/L) 65.81£13.09  90.24+ 22.05 p<0.01
. % young 103.05%14.51 87.29+14.09 p<0.001
Urine adult
Ca/creatinine 177.09+87.17 180.54£102.26 NS. T 0.83+ 0.11 0.69+ 0.12 p<0.001
(mg/g) (g/cmz)
P/creatinine(g/g) 0.68+ 0.15 0.70£ 026 NS. % young 109.95+14.71 91.93:£15.90 p<0.001
Na/creatinine 228.59+65.89  204.19+ 82.89 NS adult
y .
(mmol/g) WI%gem®)  0.83= 0.15 063+ 0.4  p<0.001
" PTH : Parathyroid hormone, > ALP : Alkaline phosphatase, %young 94.38+16.62 71.44+16.07 p<0.001
% NS. : Not significant, adult
Y 1,~L4 : Lumbar spine, 2 FN : Femoral neck, D FT

Ca/creatinine W]} Na/creatinine B]7} 0.26120.125 mg/mg,
0.225+0.078 mmol/mge 2 w7 & <JA] 0.209+0.081 mg/
mg, 0.209+0.061 mmol/mge] Blsld FoJAoE Erhe= B
31(Oh et al 2002, Oh et al 2003)9} M7 A - 3 % Ca, P 2
Na2] wjAd Fo] xjo]7} glvt= H.1(Cho & Paik 1992) 5 t}
E A3 E HAFEQT

4. 2Lz
E A7 gAY 8% 2Use {74 A 9Ao] 122+
0.13 glom’, HA F oJAdo] 1.00£0.17 glom’ 2 F< Q1 3}
o7} AU LM (p<0.001) HEZR, NEAARE L =itz
o ZdE® HA A dAo] 093013 glem’, 0.83+0.11
glem?, 0.83£0.15 g/em’ol™ #H7 ¥ AL 0.7920.13 glem’,
0.69+0.12 g/em’, 0.63+0.14 g/em’E 3Fo]7} UL THp<0.001)
(Table 4). $AE9] FUEE 2B £ARE sl 90th
percentileo]] ¢|2e FLEXE FHIGXZ Host9 S o
2 e 2371 0965 glom’, IE AR} 0.75 glom?, 1 o] 3}
2 Yt 2498l wrha % o (Riggs er al 1981),
o] AFE =R FEAAL u] 85\ 594, HEA
B 60AFE FUxe] FFgto]l FRYA Yo ol2e A
° 2 AAketEtHYong ef al 1988) U B dFoAE b
73 A AQRET ofet HAE F A4 a9 qEHTF
B 2dert 2493 oo ® Yo ng wile] &
Az 7)ol &gk A GA] Yol 0|2 =l dFe] o

Femoral trochanter, ¥ WT : Ward's triangle, * The percentage
of young adult has been compared to the predicted peak bone
mass of the age 20~45 with the identical sex and the nationality.

Al g HEE ool & Aoz HRIth &g gloM 20~
30X E Aol S71EFE SUsEE w718k
354 AFo|A H1 FAFE ol T 0ARE AUF 7

&5 Holtt 504 o] F FAZ H4E UER L 654 o] Ff

ohA] gheksbA] kA%l S tH(Yong et of 1988, Kim SH
1993, Min ez al 1994). B ATolA H72 A J49 85, W
HAR U QEAREY] BUTE 20~4549] HL A9 o
A9 Fx FU=of Uik v]&o] 109.33%, 103.05% 2 109.95
%2 A2 A9 FFHE o Juatzhe 9438%= 7
&5t JReH, HAE F 442 FL A 449 Hu 2
o) vsle] NEARES} 91.93% 2 7 AA 2AE
3, thEo] 8.3 89.59%, HEZEF 87.29%HR 0w =izt
< TLA4%E 718 Bo] 23k WME g3ks A3
EH‘EE%A H]go] A3 50 : 50, HE| R 75 : 25, HEAARE
: 5001 p=AkzRE 90%0] gl HHER ol 3lom
(nggs et al 1982) ¥ ATl A ef=4tzhe] F4 %7} WA 6
gt AL ABE st fHEY] HArt WA dojut
4 & ok B AT gidate] EE AU E v
& B 23 IUSE HF A3o] 47.042 H7 A A
o] 1.22 glem’©] 31 60.564121 #7 T AL 1.00 glem’ 0.2,

[oXK~]
LS LT
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Table 5. Distribution of subjects according to the hone
mineral density

rlo

Normal"” Osteopeniaz) Osteoporosis3) Total
e 176095 40909 0000 2101000)
e ISG659) 194634 70707 4101000)
f;rglzﬁ 27=15.516(df=2) p<0.001

D~ . . .
™) . The subjects were classified as normal, osteopenic, osteo-

porotic on the basis of T-score of an individual bone. (normal :
T>-1.0, osteopenic : T<-1.0~T>-2.5, osteoporotic : T<
-2.5)

Min et al(1994)0] B.318} 45~494|2] 0.964 g/om’, 60~644]
©] 0.809 g/em’} Son & Lee(1998)7} K13+ 40~494] 1.09
glem’, 604 o]} 0.88 g/em’ Kt} =94t} Table 59 o] 2
AAge] e A7 A AgolA IHAZT 195%

wow, H7% & JQoMe IEALF 46.34%, FTHES
17.07%35 H73 AFol folAQl zko] 7t A thp< 0.001). 4
A2 02 ofAdoa] FrhzZe] H3IL National Health &
Nutritional Examination Survey(NHANES 11, Looker et al 1997)
oA} 504 o]de] JAE iAo E YEE FULE 23
A} FH2ZY FHEL 37~50%0|H BThEE §HeEe
13~18%% £ d79] H72 £+ A4 fAlRIGI a8z
Aol Frlet HAd uE s2Re) Hils SUE 749
A7 G2 viAn Yoke AE B2 I (Son & Lee
1998, Lee et al 2001, Yu ez al 2002, Kim HJ 2003)o] &

% FoMAlo} mAiER ek

T A

5. abzbabA|

L Rt s §

_—

1) AN AEZx|et 22E Y B2AM s 22110 A
o ZHA|

AL dgAke] 2., diE R el U 2 PTHe A4, A
=, elEdl, dBolEd, AR 9 AXHLBM)Z}e] A
A€ Table 67 2t £ AollA #H7 A oJAol glojA
83 FUEE AF(r=0.690, p<0.01), &2 S#|(r=0.682, p<
0.01), BMI(r=0.559, p<0.01), x| 4K(=0.457, p<0.01) =
ol EH|(r=0.453, p<0.05)2] o2 ko] FATBA} U
o HERFe] FUEE &2 Ee(r=0.584, p<0.01), BMI
(r= 0.541, p<0.05), HF(r=0.476, p<0.05) & o] =7
(r= 0453, p<0.05)2] o2 oAl ko] AFHAA ) AN
3, HEAARS] Fdze S (r=0.710, p<0.01),
BMI(r= 0.676, p<0.01), A|Z(r=0.571, p<0.01), 2iJo] =4
(r=0.501, p<0.05) 2 AR HKr=0.434, p<0.05)9] ¢o2 %
o] AuFAE Bk geqtzte] FUEE YEw (-
0.570, p<0.01)9} BMI(r=0.549, p<0.01)¥+ AzAA7} gl o
™ dEFe o 9ok g A3y Jio] B o #A
7F UehdA) eateh A7 F oA 859 thE e 2
=7t A%, AlF 2 LBMZ 9] @A77 vehgted 259
FU = LBM(r=0.469, p<0.01)2} 713 BA7} =1 theo]
A Z(r=0.383, p<0.05), 217H(r=0.368, p<0.05)2] Z=o|v, tj
HA-= A3 LBMo] AR 4347} &34k 2ds
S AAAST] FHBAE 2E A7 A QoA 83 &

Table 6. Correlation between bone mineral density, PTH and anthrophometric data

Premenopausal women

Postmenopausal women

L~L" FN? FT° wT? PTH’ Lo~Ly FN FT WT PTH
Height 0.184 ~0.138 0.241 -0.322 0.428 0.368" 04307 0549™  0416" -0.130
Weight 0.690™ 0476 0.571" 0383  -0.026 0.383" 0428 0464”0355  -0.161
BMI 0.559" 054" 0676 0.549"  -0.238 0210 0.228 0.194 0.150  -0.117
Waist 0.682" 0.584" 0710 0.570"  -0.147 0.139 0.266 0.210 0.140  -0.061
Hip 0.453° 0453 0.501" 0365  —0.067 0.205 0.252 0.218 0.190  -0.034
WHR? 0.672" 0511"  0.654" 05617  -0.153 0.005 0.113 0.077 0015  -0.045
Body fat 0457 0.322 0.434" 0.216 0.156 -0253  -0.132  -0.132  -0.155 0.156
LBM” 0.238 0.192 0.217 0.198 0.266 0469”7 0486  0516"  0412" -0.206
" p<0.05, 7 p<001, " p<0.00l.

D L,~Ls : Lumbar spine, ? FN : Femoral neck, % FT : Femoral trochanter, ¥ WT : Ward's triangle, % PTH : Parathyroid hormone,

9 WHR : Waist hip circumferance ratio,

7 LBM : Lean body mass.



15(3): 531~541 (2005) H7BA - & A2 WA AZA Y 4%

= : Jolgd, s
g B AR g AHd 7%] 7} Ati= Bi(Lee ef al
1992, Oh ez al 1996, Sung et al 2001, Kim HJ 2003)= &
Aol dAsIG o, 93 9 giEA R UL} LBMO]
2] TA7} vk B i(Sung er al 2001)= 2 A Anle}
zkol 7k AT #H7E F el ke 4%, AF, BMI,
FHolEd S kol AAAAL Uckes AHAndon et al
1991, Lee & Lee 1999, Kim HJ 2003)¢} 4|7} gloks At
# B 3a(Sung et al 200D Tt B A= Q29]
g Rel TUvE A4, A% 2 LBMF o] Aozt
Hebsgem, H7 F Ao Fdxed LBMo] & Ao
AE B AL A7) Rust v A webA
H7E A A gdelM A, BMI, sl &8 9 Az gake] 39

o =
w5t 8] W7t emE ANFE HBehe ARA AT
of te 94 W Bese, A% F BoINE AF
3} AR o] BREs} o] BA} glone FAAQ &

2 )
fom 283 Z/Y)E o] Aesithn Yzidn

2) Aok Mzgtn Zale ol

ST o

M
-lu
r

Fob
|ru

Akt

i
A7 A
3

T M EY 83 2 yE e ILx9 R
éﬁ Fite A7 1K Table 7). 7173 = 44

T} AubdH B o] AJBTA(r=0.625, p<
»}E‘rkﬁ_ﬁ HAZ ¥ /4L Ca/P H]7} PTH Fobd
Al(r=—0.325, p<0.05)7} YT} Lee et al (1992)2]
H7A A A9 a5 FEEE Ca 439 #A}
AR FURE BEA Ca(r=045, p<00)T =

o =
e ‘“‘“‘

X

ﬁzrﬂﬁoﬁx&
-
2

_\m—‘“rx:

i
2

43 Eel 22 9 SdA AR X 9% 537

—

OH—I&

EA ¢l (-=0.38, p<0.01)2) Azl 943 AA I} 9
T} 24~284)9) e XS Yo s =g gZo) TY
£ Ca 4719 el WAL A DD P AT &
ABBAE R(Metz et al 1993)815 00, BT 4542 7
3 A e FUEE wd, Ca 2 PO AH T &
o] #AZ} k= *JHJ ATHOh et al 1996)= UL B
el e e U
FER opE} Ca/P W]} FUA
7} gl9lem, Sung er dl200)E H7ZA A oAdo] AHet=
FFre TUES AV fivtn Basdle dEE 9%
& A R wet dad e Gl vehdA skt 2
OEse Hske Adedle f39 Q1F, AEAg A,
AA &g, HEH 28 3 AALaR0lE Fol Jem(Kim
et al 2003), 1 3‘01] A dokie] A7 U BRE= o
=

e Hads ook §37] of5e

rl

P

2%
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(Andon et al 1991, Hu et al 1993). 832 AT} o=,
whilE | e8]l 5(Sung et al 2001, Lee et al 2001)T} ko]
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Table 7. Correlation between bone mineral density, PTH and nutrients intake

Premenopausal women

Postmenopausal women

L~Ls" FN? FT? wt? PTH Lo~Ls FN FT WT PTH

Eriergy -0347  -0.127  -0.132  —0.09 0.378 0.066 0012  -0.014  -0.032  -0.118
Protein -0.137 0038  -0.104  -0.012 0.374 0039  -0046  -0.049  —0.086  —0.147
Fat -0.194  -0.167  —0278  -0.309 0.625" 0.160 0.063 0.054 0.055  -0.132
CHO? -0331  -0.126  -0.049  —0.022 0.154 0.029 0.006  -0.027  -0.039  —0.080
Fiber -0.012 0.164 0.184 0.152 0.095 0029  -0035  -0070  -0.073  -0.082
Ca -0011  -0.001  —0.080  -0.109 0.141 0026  -0058  -0.095  -0.108  —0213
P -0.140 0012  -0053  -0.022 0275 0065  -0036  -0062  -0.087  -0.177
Ca/P 0.203 0.072 0002  -0.056  —0.229 -0.125  -0.037  -0.049  -0070  -0325
" p<0.05, 7 p<0.0l. .

Y Ly~Ly : Lumbar spine, ? FN : Femoral neck, > FT : Femoral trochanter, ¥ WT : Ward's triangle, > PTH : Parathyroid

hormone, © CHO : Carbohydrate.
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tinine ]9} Fo] AFHAA(r=0.505, p<0.05)7} YQom
Ca 2 P yABHE WAL gAh 2y
Ca/creatinine H|= 224 ©iiZda} 284 Caol 3%}
29 FA(-0.529, p<0.05; -0.579, p<0.05)S Je}C} 7
74 F oAl A x Ca/creatinine B]&= ALP9} =& oFo] A
A (r=0.404, p<0.01)7} 1128, % Plcreatinine B](r=
0.429, p<0.01) 2 Na/creatinine H](r=0.389, p<0.05)9}= <k
o] #A7} Vebdth Nordin er al(1993)-2 s 1 4 oﬂ % Caz}

EE
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Bl % 975 YRSHOH No 4AE BANTNE o
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E v @3t AH(Choi & Jung 1998)cl|A] A7AA B o] =
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Table 8. Correlation between bone mineral density, PTH and biochemical data

Premenopausal women

Postmenopausal women

L~Ls’  FN? FT¥ wrt® PTH” Lo~Ly FN FT WT PTH
Serum Ca -0.182  -0.167 -0.152 -0.194  —0478 0199  -0.062 -0.112  -0.065 -0.444"
Serum P -0.063 0.147 0.136 0202  -0.106 0.274 0.052 0.123 0111  -0.261
ALP® -0200 -0.038 0.085 0012 -0.247 -0.148  -0.170  -0.065 -0.185  -0238
Ca/Creatinine 0038  -0.099  -0.101  -0.080 0.118 -0274  -0213  -0296 -0.169 -0212
P/Creatinine 0223 0.270 0.429 0259  —0.069 0004  -0.149  -0170  -0.185  -0.321
Na/Creatinine 0.132 0.118 0.140 0.104  —0.427 0.123 0.115 0.072 0.002  —0.061
T p<0.05, 7 p<0.01.
Y 1,~Ls : Lumbar spine, 2 FN : Femoral neck, > FT : Femoral trochanter, ¥ WT : Ward's triangle, > PTH : Parathyroid

hormone,

9 ALP : Alkaline phosphatase.
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Table 9. Comelation of urinary calcium to creatinine
ratio with other variables

Ca/creatinine Premenopausal Postmenopausal
SBP" —0.162 -0.207
DBP? 0.004 -0.191
Protein 0.166 0.115

Animal protein 0.373 0.012

Plant protein -0.529" 0.115
Calcium -0.145 0.122

Animal calcium 0214 0.021

Plant calcium -0.505" 0.139
Phosphorus 0.082 0.097
Serum ALP” -0.058 0.404"
U-P/creatinine” 0.505" 0.429"
U-Na/creatinine” 0.270 0.389"

T p<0.05, 7 p<0.01.

" SBP : Systolic blood pressure, ? DBP : Diastolic blood pre-
ssure, ) ALP : Alkaline phosphatase, 9 U-P/creatinine :
Urinary phosphorus to creatinine ratio, % U-Na/creatinine :
Urinary sodium to creatinine ratio.
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