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ABSTRACT

Objectives: This study was carried out to investigate bone mineral density (BMD),
blood pressure, age and biochemical index and nutrient intakes, and to analyze the
relationship between BMD, blood pressure, biochemical index, nutrient intakes of
Korean women.

Methods: The study subjects were 499 women with a age range of 30-79 years living
in Seoul and Kyunggi area who participated in 2011 KNHANES. The study subjects
were divided into 5 age groups : 30 years (145), 40 years (110), 50 years (102), 60
years (85) and 70 years (57), and 3 BMD groups: normal 258 (50.4%), osteopenia 163
(32.9%) and osteoporosis 78 (16.7%).

Results: The average waist circumference, BMI and body fat increased with age, but
fat free mass decreased with age. Average BMD and T-score was decreased from 0.84,
0.74 g/cm? in 30 years to 0.05, —1.05 g/lcm® in 70 years. The rates of osteopenia and
osteoporosis increased significantly 22% in 30~40 years, 47% in 50 years and 56% in
60~70 years. Systolic blood pressure and cholesterol were significantly increased with
age. The rates of hypertension was significantly increased 2.1% in 30 years, 30.4% in
50 years 89.5% in 70 years. Average nutrient intakes such as protein, calcium, iron,
vitamin A and C were significantly decreased with age. There were significant negative
correlations between age and calcium, systolic blood pressure, triglyceride.

Conclusions: In this study, we found the risk of osteoporosis and hypertension were
significantly increase with over 50 years age. Calcium and protein intake decreased
with age. Therefore, in order to prevent osteoporosis and hypertension, adult women
need to be educated regarding the importance of protein, calcium and other nutrients in
their diet.
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40 AR Pt 57160 WA FRFHL 9
nieh F7bstaL Qlek. FAIF el elshd dido] 784, ofdeo]
84.64|1= o34 do] I} A LRt (Statistics Korea
2013). olelgt oA o] Htd S7kE ofAd o) A we)7t
O T35k 1A= a1 vk, =gzt 571 3akhd
= E&“@ﬂéﬂr K aro] eapd of/d o] AgF7e} 3 v

I 20y, A8, 1EHAHEET, 18 ol =
7}0P—E Ao 2 WHEI Jt(Ministry of Health and
Welfare, Korea Centers for Disease Control and
Prevention 2012). ©] & &thay5 74 o] 5ol iy
= Ao g 2011 WIES S-S g B osf
A 24 3.9%, 9343 59.6%=A] /el ulal oj4do] ol
= YePdT) (Statistics Korea 2012). St 58
3 glol AA8] s, e f19de] FrlshaL, =
AAbazh dofuks wl= 3ol o]ftH(Song & Paik
2002). B3 AL H7 F AT Sk A 4w Wt
veh=d], Ao S7kekal & At A A 7hAsst
= Z0% RuskltH(Ley 51992; Florence 51996).
AYATE (Ferrara 5 1997; Kwak & Kim 2009;
Lee 2012)0llA A <] Z7tell ulet @5 T4, T4
2HIEQ sEpo] S71EE AR HaE Q) o= dFo]
7 ekl ket ol AER A 1] 7F 7HAssto] LDLY| F7Fek
HDL®] 7Haxo} s v o] W), dat 52 2] Wsle] 7]
Qlgtthar ¥ a8k vl 3tk (Poehlman & Toth 1997). 53]
H 7 7) oA oA A= %7}: SLUE]I: 2~ g3} Fele] AF
S A5 AwE FQ35k Ak ARgakal itk (Lee
% 2009; Koo & Park 2010). Koo (2013)& 43144
o] BMD7} W75, 18]al athaaurelA 578 sto]
AR FA R w88 Hskglal, Lee (2007) %

H

UL} FF7IEH0] w0 WIS HEhdE Bargh nf
At
ZUEe FIE A= Qe §44 29l ¥,

Q
s
w2 =5 ghokel e R 719l A5 So] Bal g
vl 1tk (Sweey 1996; Uusi—Rasi 5 2002). H]2Jo] 2
QO R: o HI) ATHS, AA Y], AE|RIE ©
B AR, 2T, A 71 30T Sl RaHn vt

(Kang 5 2007; Meyer & 2008).

el Zrhase] ook 2 e40] o4 HwA
neo oq:rL7]. o]Fo A Tt} = Lee = (1996)% o4 <]
FUEE Ao] Q9 B o] glom, Fe e 43
7h A 242 Wt o] 2 A A7 = 7} & 83kt
akgiet. Kim(2003)% Ao el EUEst AT, A, Al

AFA G T3 o] AaaAE Bvkal E_LOP‘B,iﬂ
Na(2004)= &%, A5, ALZAF7F A7 - 5 01449
Zu) e Ao JeES u|Htky B uEATh B3 You &
(2004)2- A%, A9, 54, 39, 249, BA AH &

o] AV} Y5S B, Youk (2004)2 AF, L],
27, TA 9% HAAY EO]E}J‘L Eié}gﬁt}. Kim
5 (2000) A =4 o, g

40501 4 JO% éPJ e g 98 uusgd. =

2013)°lM AF F7tell whet =l ee] At veRtka, =
A} e, ) A, UEFE, 2 ol 2129 e gt

PAZF JeS Bardt vl gl
12 A7E (Son & Lee 1998; Kang 5 2002; Youk
2004; Jang & 2008; Kim & Koo 2008; Koo &Park
2010; Lee 2012; Koo 2013)01]/\1 o7} Zd %
st A5 S OUr Aol - 30dHE 704 o F
g5 EEE o ® g A= 79 Ao
W, A%, ot A5, A, dAF T 2
HAATE A & A= 719 =50 oY 240 F
4 S oiE Pl w7 o] el 2 EE
7IAZ1 3L A8k Ao wi-- T 28t
APAT=E AN T #A Aol = dgle] Ql= oA
9 =R ES Ve R sk A7-50] v E ol F
= Aot} 1R £ A 5 A7 9
A5 olg-ste] 30tFE] 7T0th7kA] A% e thdo R =
o] G == 2913 Telslal o] upE U E Al
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Al el AAE Al57) 24 (2011
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AT EUE S-S AR o] 2,757H0l3i=d], o]
T A2 A7 A ARE Addste] JAd 3} 304 vlRE oA
= AQJetlar, ke AexAl - AXIAL - EUE A

>
>
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B
-
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i
e o

AA A B ARARE SElA 9 Als, A 5
Y=, A2#AS (Body Mass Index, BMI) AA|WE
AAG S 3t AR E o] g3gltt. BIvEER-= Al
@A (BMD & ol&-ato] tighi|riers] 7] (A A4l5 <
18.5 kg/cm?, A7 18.5~23 kg/cm?, IAl= 23~25 kg/
cm?, B]9E > 25 kg/cm?) ol 25l 47) o2 BHSISITh

NAZGSZA NN LR S22 olFollulA] AR
Y (Dual—energy X-ray absorptiometry, DXA)
o] &% XA =% 47 (DISCOVERY-W fan—

densitometer, Hologic, Inc., USA)E ARE-3IAT]
4§90 oF, gEZolda 7 F-epd e Y T =
UEE SISt 2 ArollA ARE- Hofxl #4 Akg=
B A4, dEE A, 2F F9%2 T-scorest
BMD (bone mineral density, g/cm? o]t} SUEo u}
=ha5 W AAIRA7]5H(WHO) @] 71 73 4
dele] ot FU w8} BlwX] (T—score) & 7|22 [T}
&5 (Osteoporosis): < —2.5, F74% (Osteopenia):
-2.5~—1.0, A% (Normal): = —1.0]° 23l &3}
F=g

beam

4) ot ST et
ke TRl AlN AREAL A 32kl A A
AEY O, B ATl 2, 34 55719} ol @)kl
o

B aS ARSI 9o B vle 18deesd
3] (National Heart and Blood Institute 2004) 7]}
o8 =718 A4 <120 mmHg, 189 A A

120~139 mmHg, 28 > 140 mmHgO Z 3} o,
B, 1" W W, vEjk o w BEEsith
Agpeta 548 A QdzAtel A A& ARE AME-
sl Aol AFH = A VA F A A A 7A] o]
FE TS ot FEAEHOIA AFH - vled &8t A
of oJsto] FAE o7l U-golltt. o] F & ATrellM= &
Z+e}el L A~ ulelolA] (Alkaline phosphatase, ALP), H]E}
9l Do} kel W Qe TEUAEE, S AEE
Ao &3t FEUAHEY ALY B st
A4 s skss] X543 A 91-43] (2009) oA
8t 7)8 ARSI TE. 22~ E (Total Cholesterol
TC) 9 7+ g4 < 200 mg/dL, A1Z] 200~229 mg/
dL, X1 FEAHE = 230 mg/dLe.Z &1, SA AW
(Triglyceride TC) 2] ¥+ 94 < 150 mg/dL, A=
150~199 mg/dL, 254 AW = 200 mg/dLZE 333t

4AIZE BVPHE o1 8510] AL

NG FEALNA 2R A W8 5 ek 19

%, o] RFA Bgoli, H7l &4 4

3. FHEN

H Aol BAEAL SPSS 21.0 package programs
o] &aqlct. At d=te] A5-S 30, 40th, 50t, 60
o, 70t 2] TRl o ® FRSISlvh. vl o 1k AR 5
A9 =R, do AslelE 54, Y SN EIE Ht
9 EFAAE ARESIGlaL, ANHA] AR HlEarel uiig
S ARSI A48 M s ANOVAE o] &8318ler 5
AR 72742 Duncan test, AR 2 —test®2 HAs)
ot FoES A, BvE, 18 FEUAHE, T4

[ A ASA], sS4, AEa, dEaFEt
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0.001), BMI(p < 0.001), A" (p < 0.05), A&

o B (p <0.01) AFe] T7Ha5% fela o w2 vebdd
o}, ZAPWARES] S BMIE= 23.42 kg/cm?$i 3 o]
1. QEALY T MNN EY qretslox ] 7)ol osh ATl Lalaltt. A% BMI
AR AR Aol e wSaE, A2, AlS], €4 Hl = 30 (18.6%), 4041 (22.7%), 50t (29.4%), 60
A} 7S 5 52 YA AFRRe Table 19 2tk = tl(40%), 700 (42.1%) 2 AF o] 555 vyt &3
AP dARe] Bt 5454101900 WSS dgol & Svk(p < 0.00D).
S5 s 9407 It (p < 0.001). A& A HAH JeE= 30t(26.9%), 40th(27.3%), 50t
B ule-ake S A= o] i%i?i ooz (62.7%), 60t) (82.4%), 70t) (100%) = AFo] &
solbgitk(p < 0.001). AP AATH<R] 97} A9o] = = FoAo % w1 (p <0.001), 30~40th2] #H7dE0]
ST R 0= E34TH(p < 0.001). €57 Jf_’_ Aol 3= 1/4% LFERSITH
ST oA o' jlo] Witk (p < 0.001). 7T €
FE Aol HEFE 1-27, 5yole] vlgo] Folde 2 BUE, W WL 54
2 =3 (p < 0.001). Aol uhe =9, It Asels] 5/4d2 Table 33
A IAe] AE AAH S Table 294 k. 2 2k e ERAA, hERARE, 252 BMDE %7
AbeAALe] Bt AAE 156.86 cmQl, o] =7k 0.82 g/em?, 0.69 g/cm?, 0.91 g/cm?Qitth. == v)w
= FoH R skth(p <0.001). Wb szl (p < ) Bu thEF-AA, hERER, eF=UEs 40087t
Table 1. Socio-demographic characteristics of the subjects by age
30-39 40 - 49 50-59 60 - 69 =70 Total F or y2value
(145) (110) (102) (85) (57) (499)
Education Elementary 100792 8(73) 22121.6 450529 40(70.2)
Level Middle 2(14) 7(64) 23225 14165  7(123)
253,11 2%**
High 50(34.5) 51 (46.4) 34(33.3) 19(22.4) 10(17.5)
University 92(63.4) 44(40.0) 23(225) 7( 8.2 0
Marital status Married, cohabitation 131(90.3) 95(86.4) 85(83.3) 61(71.8) 27(47.4)
Married, Separated 1(0.7) 1(0.9) 0 1(1.2 0
Separation by death 0  4(36) 5(49 21(247) 29(50.9) 154,326%%*
Divorce 0 4(36) 9(88 1(12 1(18
Unmarried 13(90)  6(55 3(29 1(12 0
Occupation Office worker 33(22.8) 24(21.8) 16(15.7) 2( 24) 1(1.8)
Service 20(138) 35(31.8) 36(35.3) 16(188)  4( 7.0) S
Housewife 92(63.4) 50(45.5) 46(45.1) 63(74.1) 48 (84.2)
Farmers and fisherman 0 1(0.9) 4( 3.9) 4( 4.7) 4( 7.0
Monthly <100 4(28  5(45  8(79 26(306) 26(45.6)
income 100 - < 200 18(124) 19(17.3) 20(19.6) 14(165)  9(15.8)
(10,000won)
200 - < 300 31(21.4) 23(209) 19(186) 17(200)  6(10.5) 108.935%%+*
300 - < 400 34(23.4) 17(155) 11(108) 8(9.4) 6(10.5)
> 400 58(40.0) 46(41.8) 44(43.1) 20(235) 10(17.6)
No. of family — 1-2 7(48)  5(45) 25(245) 38(44.7) 28(49.1)
Member 3-4 107 (73.8)  94(85.5) 63 (61.8) 39(45.9) 17(29.8) 112.127%%%
25 31(21.4) 11(100) 14(13.7)  8(94) 12(21.1)
1) Mean * SD
2) N (%)

*k% p < 0.001



Table 2. Anthropometric characteristics and body composition of the study subjects by the age categories

30 - 39 (145) 40-49(110) 50 - 59 (102) 60 — 69 (85) > 70(57) Total (499) F or x%-value
Height (cm) 160.1 £ 0.41Y 157.45 + 0.48 156.62 = 0.5 165.0 =+ 0.61 150.72 = 0.59 156.86 = 0.26 38.967***
Weight (kQ) 56.41 = 0.75 57.56 £ 0.81 57.95 £ 0.75 59.17 £ 0.84 575 £ 1.1 57.57 = 0.37 N.S
Waist circumference (cm) 73.44 = 0.67 75.15 £ 0.73 78.06 £ 0.86 82.42 £ 0.91 84.86 = 1.13 77.6 =+ 0.41 30.364%**
BMI, kg/cm? 21.99 + 0.27 2321 £ 0.3 23.64 + 0.3 24.61 = 0.3 2529 + 0.44 23.42 £ 0.15 16.369%**
Fat free mass (kQ) 32.39 £ 049 32.16 £ 044 33.12 £ 0.56 34.13 £ 0.59 35.13 £ 0.75 33.1 £ 025 3.221%*
Fat mass (kg) 18.81 = 0.49 17.96 + 0.39 19.4 £ 0.54 19.98 £ 0.5 19.87 + 0.69 19.06 + 0.23 2.471%
Body faf (%) 32.39 £ 0.49 32.16 £ 044 33.12 £ 0.56 34.13 £ 0.59 35.13 £ 0.75 33.1 £ 025 4.069%*
Menopause No 106 (73.12 80(72.7) 38 (37.3) 15(17.6) 0 115.199%%#*
Yes 39 (26.9) 30(27.3) 64(62.7) 70 (82.4) 57 (100.0)
BMI Underweight (BMI < 18.5) 10( 6.9) 3(27) 2( 2.0 1(1.2 0 71.256%
Normal (BMI = 18.5 — 23) 95 (65.5) 55 (50.0) 45 (44.1) 22 (25.9) 15( 26.3)
Overweight (BMI = 23 — 25) 13( 9.0) 27 (24.9)) 25 (24.5) 28 (32.9) 18 ( 31.6)
Obesity (BMI > 25.0) 27 (18.6) 25(22.7) 30 (29.4) 34 (40.0) 24 ( 42.1)
1) Mean = SD
2) N (%)
**, p < 001, *** p < 0.001
Table 3. Bone mineral density, T-score, blood pressure and biochemical variables by age
30 - 39 (145) 40 - 49 (110) 50 - 59 (102) 60 - 69 (85) > 70 (57) Total (499) Fvalue
BMD Total femur 0.84 £ 0.01" 0.86 = 0.01 0.84 = 0.01 0.78 = 0.01 0.74 £ 0.02 0.82 = 0.01 14,127%%%2
@) Femora neck 0.71 + 001 072 + 001 07 + 001 0.64 + 001 062 + 002 069 + 0.01 14,3864+
Lumbar spine 0.95 £ 0.01 0.98 = 0.02 0.91 £ 0.01 0.82 £ 0.02 0.81 £ 0.02 0.91 £ 0.01 20.867%**
T-score Total femur 0.04 + 0.08 0.13 = 0.1 -0.17 £ 0.09 -0.74 £ 0.11 -1.06 £ 0.14 -0.24 £ 0.05 23.298%**
Fermora neck -0.06 £ 0.08 -0.68 £ 0.11 -1.03 £ 0.09 -1.64 £ 0.11 -1.96 £ 0.14 -1.04 £ 0.05 30.305%**
Lumbar spine -0.26 £ 0.09 -0.13 £ 0.11 -0.88 £ 0.1 -1.56 £ 0.14 -1.72 £ 0.19 -0.75 £ 0.06 35.984%x**
Blood Systolic (mmHg) 104.83 + 0.87 111.94 + 1.27 12094 = 1.74 129.73 £ 1.93 136.32 £ 223 117.41 £ 0.82 67.012%*x*
pressure Diastolic (mmHg) 70.21 £ 0.62 7412 + 0.88 77.52 + 091 79.18 £ 0.99 7671 £ 1.35 74.84 £ 0.42 18,123+
Total -cholesterol (mg/dL) 180.82 + 2.91 193.30 + 3.01 199.68 = 2.95 201.89 = 3.62 196.72 =+ 5.59 192,72 + 1.56 7.217%%*
Triglyceride (mg/al) 91.23 £ 5.10 106.45 + 5.20 126.44 + 8.66 146.18 + 8.85 160.47 = 11.79 118.83 + 3.44 13.935%**
Vitamin D (uQ) 13.91 £ 0.41 13.27 £ 0.41 15.31 = 0.67 15.03 £ 0.61 15686 £ 1.3 14.44 + 0.27 2.897*
Alkaline phosphatase (IU/L) 194.33 £ 5.15 195.8 =+ 4.63 234.14 £ 6.31 249.83 = 7.52 255.52 = 14.25 216.12 = 3.23 21.529%#*

1) Mean = SD
2) Significantly different between groups by ANOVA
* p < 0.05 *** p < 0.001
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0.86 g/cm?, 0.72 g/cm?, 0.98 g/cm?EA 7V =911,
30t (0.84 g/em?, 0.71 g/em?, 0.95 g/cm?), 50th (0.84
g/cm?, 0.70 g/cm?, 0.91 g/cm?), 609 (0.78 g/cm?,
0.64 g/cm?, 0.82 g/cm?), 70tH(0.74 g/cm?, 0.62 g/
cm?, 0.81 g/cm?) =0 = AGo] H575 194 0= gk
tHp < 0.001). ¥H8 T—scorex thEFAA 9 2524
5= 409 (0.13, —0.13)7F o Ul 8] A=t 7
=94, UE A= 300 (—0.26) 7F 71 =5k dFo]
E2TE Ao R Witk (p < 0.001). tidAb=e] Hat
F57] "9 117.41 mmHg=EA vl 18459143
o] 7lsel olebd Adrell £3lglvh. AR vl 2 5
7]k 70t} 135.32 mmHg® 714 £9kaL 60t
(129.73 mmHg), 50t (120.94 mmHg), 40th(111.94
mmHg), 30t (104.83 mmHg)s=0 % F2]21¢l xjo]& 1.
ATH(p <0.001). o]¢k7] Ak 60th7F 79.18 mmHg=
7V =9k 50t (77.52 mmHg), 7090 (76.71 mmHg),
40t)) (74.12 mmHg), 309 (70.21 mmHg)$=° =2 7214
Ql ZpolE B TtH(p <0.001). F Ze~EHE2 60H
(201.89 mg/dL) 7} 7P &=k, 50 (199.68 mg/dL),
70t] (195.72 mg/dL), 40tH (193.3 mg/dL), 30t] (180.82
mg/dL)=0|1aL, 609t sh5A]3 - w7 518k 3] 2|54
A A3 (2009) 8] 7150l 2Jste] A e &8stk
(p <0.001). FdAL2 70th7} 152.81 mg/dL=Z 71
A vEbe L, dEo] RE5E FoFoR wgton
(p <0.001), e=A14 - FHA s3] X543 A2l
3] (2009) ] 71l oJsha okt A AIX] ol &35t
HIERI D& 70t7F 15.86 ng=A 7 =9kt 90|
SErs el skt (p < 0.05). ALPE 707}
255.52 IU/LE 7P 3kom dgo] w&= {2t/

BMD

Wormal
Dlosteopenia
W Osteoporosis

3039 4049 50-59 60-69 7080
Age

SHITH(p < 0.001). A% =tk EE 1S HE
+ Fig. 13 2t} 2tk 8&9] #xE 1 =
I} FHaZ0) vlgo] 30~40th= 242} 3%, 20%, 50th=
13%, 32%, 60t+= 64%, 20%2 £-2]73] x}o]=& BT}
(p <0.001). o] 55 ke LAY vl &
o] #=4tH(p < 0.001).

3. BUL ERO ME LT ¥ Yoo £4

Ay FUE B w2 FUr W AslelE 54
Table 49} it} d3d FU% B ul2 FY %] wo]
NN EFAA = A (0.41) 3 Skt (—1.59)
] po]7k 2.001%1aL (p < 0.001), EF-BH= 4+
(—0.26) I FFFTF(—2.47) 9 zto)7} 2.210]30tk
(p <0.001). &FFUEE AT (0.07) 7 Svhao
(—=2.5)9] #fo|7} 3.22 Frhygro] o8 oz vkt
(p <0.001). ZF AFE R NEF- AA), hEF3H, 25

FU 7 ARG FUE e A7 oA 0= viek
(p <0.001). FF718¢e =EE F4(113.06
mmHg)°] 257 (127.84 mmHg) Bt} Fojdo=
S THp < 0.001). SR 7 (105.74 mg/dL)
o] Z}EE7(140.07 mg/dL) Rt} §-214 o 7 ok}
(p <0.01).

4,992 4B
A3 ok HHALE Table 59 2k, oA 4

2 40t)7} 1841.86 keal® 7P %9411, 9180] =255
FrojA o7 Ykt (p < 0.001). wA-e 307t 69.4 g
o7 b =gka, 40t (65.3 g), 50t (58.24 g), 60tH
(54.4 @), 70 (40.41 g2 2 AFo] FSF5 724

Hypertension

Eormal
Olprehypertension
WHyertension

Hypertension(%)

30-39 40-49 50-59 60-69 70-80

Age

Fig. 1. The distribution of the BMD and hypertension of the subjects by the age categories



Table 4. BMD of normal and risk of the subjects by age and T-score, blood pressure, cholesterol and triglyceride ®
30-39(145) 40-49(110) 50-59(102) 60 - 69 (85) >70 (57) Total (499) "
Normal  Osteop- Osteopo- Nomal  Osteop- Osteop-  Normal  Osteop-  Osteopo-  Normal — Osteop-  Osteop-  Nomal — Osteop-  Osteop-  Normal  Osteop-  Osteop- Fvalue i
(109)  enia(32) rosis (4) (77) enia(29)  orosis (4) (41) enia (53)  rosis (8) 21) enia (30) orosis (34) (10) enia(19) orosis (28)  (258)  enia(163) orosis (78) ol
T-score Tfo’rol 0.32”i 070+ -145+ 053+ -0656+ -198+ 047+ 049+ -136+ 039+ -073+ -1456+ 033+ -071 -1.79+ 041+ -063% -1.59=* 059,947+ Eﬁ
emur  0.08 012 0.39 0.10 0.11 0.15 0.10 0.09 0.28 0.10 012 0.14 0.16 0.16 0.12 0.05 0.05 0.09 )
Femora 0256+ -159+ -187+ 022+ -162+ -276%x -028+ -142+ -233+ -036% -1.70+ -237+ -048=% -1.66% 268+ -026+% -157% -247 =% 349571 #x J-n
neck 0.08 0.10 0.56 0.11 0.09 0.15 0.10 0.08 023 0.09 0.09 0.12 0.23 0.16 0.1 0.05 0.05 0.69 o
Lumor 009+ -118+ 237+ 025+ -084+ 222+ 011+ -126+ -231+ 015+ -144+ -254+ -028+ -1256+ -266+ 007+ -12 £ -25 % 81,0075+ _\f_(',
spine 0.09 0.14 0.19 0.11 0.12 1.03 0.10 0.1 0.35 0.12 0.14 0.18 0.17 0.18 0.26 0.05 0.06 0.14 1o
Blood Sysiolic 10522 £ 102.03 £ 10825 & 11206 £ 110.17 £ 109.75 &£ 12059 £ 12142 £ 11450 £ 126.81 £ 130.73 £ 129.76 £ 138.60 = 13353 = 133.82 £ 113.06 £ 119.32 £ 127.84 = 20,630% 2
pressure 0.98 1.99 4.61 1.6 2.33 3.82 2.43 2.70 5.34 3.18 3.74 2.83 4.66 429 3.13 0.96 1.59 2.01 i
Diastolic 7100+ 6831+ 7100+ 7426+ 7345+ 7280+ 7754+ 7789+ 7413+ 7929+ 7840+ 7906t 7920+ 7605+ 7511+ 7399+ 7526+ 7675t 2809 9':
0.67 1.54 5.24 1.14 1.56 3.30 1.40 1.43 3.31 1.84 1.60 1.71 3.55 2.56 1.85 0.55 079 1.09 ol
Total -cholesterol 180.18 £ 182.41 + 188.50 £ 193.51 + 197.86 £ 1568.76 + 200.49 £ 200.22 + 194.00 £ 208.05 + 201.00 £ 198.38 + 211.40 £ 178,63 = 201.79 £ 190.29 = 194.00 £ 196.62 + 1.025 Tj;
(mg/dl) 3.42 684 1263 3.74 552 8.12 473 434 1195 7.50 6.82 6.48 10.43 9.65 8.05 211 2.73 4.1 Y
Triglyceride 89.09 + 9838 £ 9225+ 101.70 £ 12048 £+ 6850 £ 12829 + 12570 £ 121.88 = 156.33 £ 139.57 + 146.35 £ 18290 + 134.79 £ 169.89 = 108.11 £ 123.02 £ 14553 £ 7,649+ e
(mg/aL) 5.67 12.43 28.78 5.86 11.85 16.41 16.52 10.66 36.42 20.23 12.40 14.95 12.93 11.23 21.99 4.48 5.39 11.25
1) Mean £ SD
**:p < 0.01, ***: p < 0.001
Table 5. Nutrients intake of the subjects by age
30 -39 (140) 40 - 49 (100) 50-59(97) 60-69(77) = 70 (595) Total (469) F-value
Energy (kcal) 1,822.10 £ 63.16" 1,841.86 £ 74.73 1,651.03 £ 60.15 1,614.71 £ 56.40 1,324.94 £ 66.68 1,698.568 £ 31.01 7,383
Water (Q) 1,015.45 + 52.93 890.05 = 46.31 861.50 = 50.13 804.45 = 62.48 488.66 = 40.17 860.45 = 25.08 10.334%*x*
Protein (Q) 69.40 £ 282 65.30 £ 3.08 58.24 £ 264 5440 £  2.69 4041 £ 242 60.35 £ 1.37 12.096%***
Carbohydrate (g) 289.74 £ 10.35 308.75 £ 13.25 285.18 £ 10.32 293.83 £ 10.23 251.79 £ 12.82 289.07 £ 524 2.323
Fat () 4218 £ 224 39.14 £ 273 3122 £ 220 27.08 £+ 225 1886 £ 1.89 3405t 1.14 13. 1171 %**
Crud fiber (Q) 648 =+ 038 7.36 £ 048 7.08 £ 0.47 723 £ 053 517 £ 0.0 676 £ 021 4.902%*
Calcium (mg) 532.03 =+ 27.08 512.46 £ 29.19 4443 *+ 24.66 44890 £ 31.96 351.43 £ 31.97 474,88 £ 13.32 4.902%*
Phosphorus (MmQ) 1.127.66 = 42.39 1,117.45 = 43.67 1,013.41 = 38.45 1,000.42 £ 44.78 766.05 £ 40.89 1,038.56 £ 20.28 8.244%**
Iron (MQ) 1285 £ 0.60 1439 £ 0.77 1285 £ 0.66 1291 £ 0.96 9.04 £ 076 1274 £ 0.34 4.974%*
Sodium(mg) 4,215.37 £ 190.19 4,707.83 £ 302.02 4,300.07 = 289.71 4,179.94 = 341.21 3,299.53 + 332.50 4,224.67 £ 125.72 2.428*
Potassium (mQ) 2,886.09 = 116.17 2,957.96 + 141.28 2,775.27 £ 125.16 2,698.19 = 160.45 1,853.61 £ 127.82 2,726.56 £ 62.46 7.364%*%*
Vitamin A (LQRE) 832.33 = 61.91 854.08 = 59.04 824.13 = 126.81 653.37 £ 77.15 475.7 + 117.59 764.07 £ 39.48 2.54*
Thiomine (Mg) 1.24 £ 050 1.22 + 0.06 1.04 £ 0.05 1.09 £ 0.06 08 = 007 1.12 £ 0.03 8.031%**
Riboflavin (uQ) 1.26 £ 0.06 1.22 + 006 1.04 £ 0.05 092 £ 0.06 0.69 £ 0.06 1.08 £ 0.03 13.467%**
Niacin (ug) 1584 £ 0.63 1659 £ 071 1417 £ 0.67 1296 £ 0.66 884 + 0.50 1415 £ 032 12.983%*x*
Vitamin C (mg) 129.99 £ 10.46 12225 + 9.96 113.87 £ 876 107.7 = 11.43 58.87 £ 6.19 1130 = 473 5.239%**
1) Mean = SD

* p < 0.05 *** p < 0,001



©Z Yl (p < 0.001). 4232k A% 3087 1015.45 g,
42.18 g2A 7P =9k 7o) HE4F FolH o0& Uiok
THp < 0.001). Z2 3017} 532.03 mg o= 7H =9
i, 40t (512.46 mg), 60tH(448.9 mg), 50tH (444.3
mg), 70t (351.43 mg)=ol oH dHo] =S5 -9
Ao Ykt (p < 0.01). §19] AF% 30th7}F 1127.66
mg® 7P ¢k, 40t (1117.45 mg), 50t (1013.41
mg), 60th (1000.42 mg), 70t] (766.06 mg) = 1S
] o] H&T5 oF 0% St (p < 0.001). Elo}k
W, REZH], Yol vlEliCE 30 (1.24 mg, 1.26
ng, 15.84 pg, 129.99 mg)7} 7H =9ka1, odejo] o
= fojd oz ghtt(p < 0.001). FAF(p<0.01), H
(p <0.01), YEH (p < 0.05), Z-& (p < 0.001) 40t}
(7.36 g, 14.39 mg, 4707.83 mg, 2957.96 mg) 7} 7}
=R AP0) HSTE Ao ® vt S Aol v
= Joka AFTFO] =2 Flo 7 eRith 3 UER

T AF Tk 4,224.67 mgO.EA WHO/FAOSIA AA)
33 2,000 mg/A BT} 28) o)Ako # veRt),

[oZ
X

5

A 2572 Table 62 2t} o2 LS Sh= vl &
& 607} 94.8% = 71 =3k 70T (92.7%), 50t
(85.6%), 40th (83%), 30t (79.3%)<=013aL Aol =
S5E oA Aol o402 HUTHp < 0.05).

Table 6. Food habits of the study subjects by the age categories

3t A7 ES AFshe vlE2 50U17) 61.9%= 71 =
gkar, 60t (57.1%), 700 (52.7%), 40tH (49%), 30t
(40.7%) =22 12241 AtolE Hltk(p < 0.05). 214
3l HalekA] isths vlge] 707t 36.4%% 7V =
Sk, 60t (18.2%), 50tH(14.4%), 40t (5%), 30t
(2.1%)=2% 8411 2fe]E Btk (p < 0.001). FZ!
=2 AF 3G A8 A etk vlEe] 60~707F
60%°1F o2 F3tom Ao GEFE FolFow uek
tH(p < 0.001).

FUE e} A 217 AAFAR= Table 73 2t} FU%
9} A% (r = —0.456, p < 0.01)& 59 Aa#A 7} =9

T, AA AZER Z 2% (r = 0.315) 7 A= = 0.230)
& FojFQl okl AAFAIE B3tH(p < 0.01). 3HH, I

o
 TT
T8 &8 = —0.213, p < 0.01), FAAL(r =
p<0.05) 3 ALP(r = —0.320, p<0.01)+=
=0 RIS Bt A5 7 2UEe} A3 (r =
p < 0.01)= o) 2R1 59 s Belth =
U5 o} JFidFAHe] A= 7 = 0.137),
WA (r = 0.171), A = 0.206), HIEW] (r = 0.131),
Eloll (r = 0.097), 2lXZ2M (r = 0.155), YoMl (r =
0.138), Z<(r = 0.109), ¢l (r = 0.106) 52 F2] &l
o] JaaAlE Btk (p < 0.05).

y

¥ o
T o

i

30-39  40-49  50-59  60-69 > 70 Tofal ,
(140) (100) 97) (77) (55) (469) w-value
Eqfing breakfast  Yes 111 (79.3))  83(83.0) 83 (85.6) 73(94.8) 51 (92.7) 401 12.561%
No 29(20.7) 17(17.0)  14(144)  4(52)  4( 72 68
Eafinglunch  Yes 131 (93.6)  94(94.0) 94(969) 73(94.8)  52(94.5) 444 1.390
No 9(64  6(60  3(31) 4(52  3(55 25
Eafing dinner  Yes 136(97.1)  94(94.0) 94(969) 73(94.8)  53(96.4) 450 2.003
No 4029  6(60 3(31) 4(52  2(36 19
Healthyfood  Yes 57(407) 49 (49.0) 60(61.9) 44(57.1)  29(52.7) 239 11.889%
No 83(59.3) 51(51.0) 37(38.1) 33(429) 26(47.3) 230
Frequency of  5~6fimesoverweek 31 (22.1)  26(260) 26(268)  2( 26  1(1.8) 86 84.198%#*
eating out 3~4 fimefweek 12(86) 1501500 7(72  5(65  2(3.6 a
1~4 time/month 94(67.1)  54(540) 50(51.5) 56(72.7)  32(58.2) 286
Not at all 3(21)  5(500 14(144) 14(18.2) 20(36.4) 56
Frequency of 4~6 times/week 0 2( 20 0 1(1.3) 2( 3.6) 5 94,859
{2%‘1;00‘1 2~3 fimes/week 1M(79 4040 2(21) 1(13  1(18 19
1 times/week 107 (76.4) 61 (61.0) 47(48.4) 22(286) 15(27.3) 252
Not at all 22(15.7)  33(33.0) 48(49.5) 53(68.8) 37 (67.3) 193
1) N (%)

* p < 0.05, *** p<0.001
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Table 7. The correlation coefficients between BMD and anthro-
pometrics, age, food habit and nutrients intakes

Correlation
coefficients (1)
Anthropometrics  Height 0.315%*
and body Weight 0.230%*
composition Waist circumference -0.062
BMI 0.063
SBP —-0.213%*
DBP -0.052
Total -cholesterol 0.010
Triglyceride -0.113*
ALP —-0.320%*
Vitamin D 0.068
Age and Age —0.456%*
food habits Whether or not eat breakfast 0.052
Healthy food -0.045
Frequency of eating out —0.174%*
Frequency of fried
fogd intcie 0.125%
Nutrient intake Energy 0.059
Water 0.137%**
Protein 0.1771%#*
Fat 0.206**
Carbohydrate -0.067
Crude fiber -0.018
Calcium 0.109*
Phosphors 0.106*
Iron 0.060
Sodium 0.088
Potassium 0.077
Vitamin A 0.137%x*
Thiamine 0.097*
Riboflavin 0.155%*
Niacin 0.138%**
Vitamin C 0.056

* p<0.05 ** p<0.01

B AR AR AlAA EAJoM A1
o ogo] Zy}eE Goj o g Lo nhw dﬂlgﬂﬂ
<

=17 =1 T

(p <0.001), BMI(p < 0.001), A=

o
2 gu%, A48 54, 99 YaetE 5
i) 7o) 2 A QTke] AV x

ot

(p

0.05), A

N

& (p < 0.01)& 5o T7FSE fo4 02 =7 v
sl AJel oJA4S g oF 8t Lee (2007)2 A%
o] &5 vobxal, BMI, sl2]Ed], iﬂﬂﬂ&%h A
Aukgo] Aol =545 vt 31, Kwak &
Kim (2009) 8] d7-ellA] 7o 57145 BMIE Y]%3s
of AR A o] Fokxlvta slEd # A4
e} AR ZAMSAFE 2] H 3 E A E = 304
(26.9%), 40t (27.3%), 50tH (62.7%), 60tH (82.4%),
70t] (100%) 2 LFebskar 30~40th 2] #7dn]&o] 25%¢]
ol211 A3t} o= AP A (Koo & Park 2010) ©f|A]
40t9] H7n&0] 13%Ack Buskls=d, 7t 2455
30~40t]e] #7gn]Eo] EobdS & 4 Sleh. AHHE =

o= OlEAA], e, @FadEE= 40071 0.86 g/
cm?, 0.72 g/cm?, 0.98 g/cm’ZEA] TF& U] 742 AH R
o} folA o7 =9k (p < 0.001), Aol HE4= ok
th Lee(2012) 9] 9745 91435 tii oz 3 A+rellA]
Hol F=&TE A, =AY, e F=E T} {2
A 7HAdHeS sk, Kim & Koo (2007)2]
ToME Ao T7FerE FUEr} Stk B skt 9
o}, B3 thre] AdATE(You 5 2004; Lee 5 2005;
Jeon S 2008) o & ¢ldlo] =82=2 T vy) Ugktly

o
3L
52

KN
T

Hasigltl & et ARkl whebd 57
7F FHES B 7H S8 5L & 5
b 3 e e o] B9 30~50t00] HEErh M
Al vpERar, v tjE RS s o] WS 1
a1 Ago] Sretel wet A3t Lee 5 (1996)2 &
F TR B el AlEH 02 Sste] 354 A%
of Ao = Al o]2vha ®sk3lal, Choi & Kim
(2007 %= & o4d9] eF= vt tiH 8 e] SHUEL

oh =943, EAT-2] SUEE d%o] Uers =
A L] Sl whet Sekhar B sk nf Q=] -
o} AAEATt. o= QFof vlato] thEF-e] & 249 A
o] W= A e = A0 HolZth Yu 5 (2002)9] ¢
TollME o34 e] QF7) e E7e] 2] ¢
= AZ17HA] o] FolxitkaL Barskgint.

AR Hlwal B 57185 ol E gk o]
SFE FH 07 =9tHp < 0.001). 3= AJQleAd S
oz gk Lee (2007) = 75718 oler1dgtol A
| oS = UeRtar B 88 as, Choi 5 (2006)
Aol Fokla= F571d4 ol [d o] FolRth
st - A el AX|BIGIT. o] Ago] Frtet
A AR BRAE, D54 W dde] Srkehd
A ek ol Zlolgkal Barsklvh (Lee 2007). & &

PHO
ofs

rﬂ&ﬂ

ﬂ.IO



A2HEY SANE A%o] BS5E Fo] Ao =0t
(p <0.001). Kwak & Kim(2009) ¥} Lee(2012) 9] <
TN E AFo] Folrs T FHUAEEY T34 =
obFTia B gt vl Q=] £ A yel AX|EAT o)
Ao STl upet AlFo] Srtskar gt 3 A o] 5
7¥etaL, T2 B e Qe dF FeliH B &
7}2 Q13 Aol B 135kt (Philosophe & Seibel
1991). ALP:= 70th7} 255.52 TU/LE 71 gkor o
go] =55 FosA =t (p < 0.001). Lee (2007)
9 Lee (2012) 9] A7olA Ao 2855 ALP7F 3414
O % #Foktha BEklal, Oh 5 (2002) & A% F7H
ALP7} S7eiaittar Harst uf gl 2 A-dwel A
st TueE S B v oSy 34
9] vlgo] 30~40tE 2t} 3%, 20%, 50HE 13%,
32%, 60U 64%, 20% % Fro)AQl xjo]E ittt
(p <0.001). AEo| &5 Ity 1Y vlE
o] E=3H(p < 0.001). Lee (2012)%= o] =85

=
EE 8] gk Bushel, Helehie the

fifo
-9
1

2
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=
§
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S7VeTE SRl &8t A vgitiar ®asiglt) o]
= Aol 9t a]lo] 7P 5 & & nk FF7IES
(p <0.001) F4% 24+ (113.06 mmHg)©] v}
S (127.84 mmHg) B} fo] 2 o7 shgkrt, Abd -
(Koo & Park 2010)°lA FUE A2 =%7]80] ¢
Srr ot Wkt B wsk up Qli=d] A A e} AX|sh
Aot A U 7 (105.74 mg/dL) o] =ths
S 1 (140.07 mg/dL) B} 24 0 & vigit} (p < 0.01).
ITUNAFGSZAL Al 57] 17PAE AFRE o] g3to] -8t
Lee(2012)+= T2 EHE 9 SAAAS 7471 =tk
Zaro] AR =gkt E191] B AT A vke)l AX
SIS Lee (2000) 9l oJhd FH e} S Hol=
AMRpE AL F FlEHE, LDL-Z@AEE, W
A= ZE R B So] UL 30 AuaAE veRd
thal Hyshil Qled], @AAAFFEANA el
A7} 2 2 AFA el Ase]

Aol whE JFAaAF L vl A= ouAAH

2 (p < 0.001)2 40th7} 1841.86 keal® 73 =9k}, ¢k
w0 3007k 1015.45 g0 & 7F E9ka1, o] =8
= Ulth(p < 0.001), FA77) T3t 57120 24
AFEE 30th7F 532.03mg e & 7P Egkor o
7Vsbo] whet 7448kl (p < 0.01), BE AH7) 24
&33% (700 mg) ol WIAA] Feh= =0 3itt. 53] &
T A4 a5l 7P At Aow YT
Ql, Elopl, grEew], Yolal, ulepvICE 307t 242t
1127.66 mg, 1.24 mg, 1.26 pg, 15.84 ng, 129.99 mg
2 7P =9k, o] 85 AFHo] foA o R vk
tHp < 0.001). A5 (< 0.01), (p<0.01), YEF
(p <0.05), Z+F (p < 0.001)2 40t) (7.36 g, 14.39 mg,
4707.83 mg, 2957.96 mg)7} 7P =9k o] w2
= fo)H oz vkttt & Ago] =5 FUdaAdFEol
2 7107 YeRth S i7 gz Al 571 1A T
AR E o] 831 A3k Lee (2012) 2] Aol AAH
FoFAAdFAN el QlolA] oA, i 2, epshE
247, Q1L HIER C, d, UEF, ZF 59 3% ¢91¥o]
T R0 E Fasigittal skl Bsk Al
K

o= §F Choi & Kim(2007) & W4, Z<, 21, H]

>

240] 90% oo = Fo)F o Egky, o] YeE ok
ATHp <0.05). ARJNAN S tid o= g Choi & Kim
(2007) A¥o] =75 o2Ah&o] #3tha B
31917, Koo 5 (2008) ¥} Han 5 (2003)& ¢io)] =2
= ol Aa|go] Eoktha Bk vl e, B o
kol ARSIt 77AE-S A3 sk Bl 50t o] o]
53%C1F o2 =9ka Aol W aE okl Wttt
(p <0.05). 4199435 I’ o= 3t Choi & Kim (2007)
& S AR o® A SRS HEo] ¥l w2
oA =3kt B sk vl o=t 1 A RRel ARSIt
ARG 212 S15ollA] 8] BHA] Yha=Th= BlEo] 707}
36.4%= 71 =9ka1, 60th (18.2%), 50t (14.4%), 40
N (5%), 30th(2.1%) =22 F27Q 2o]S Hlth
(p <0.001). F71 &2 AH3F+= A 5h4] eh=th= 1]
£0] 60~70t)7} 60%C1d o2 F3kon dFo] vheg=
o)A o7 vkt (p < 0.001). AloiAS thte = 3
Kim & Koo (2007)2] A7l 2Jshd 18] =4
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A SAAFAZ 7Y Stk Rusigie 2

TUE| PFS F= 29107 Park 5 (2010)2 o],
s 7]»’3324, oﬂ*EEﬂ T2E, ZEF, Uil
Soldt Bdkdar, Lee
i @—D}% 2 A le}i
PSR B t‘%ﬂ} AE} AT Ay SUEe} AlF
1! = OﬂLtﬂ(p<001) H
3o (Kim & Koo 008 ee 2012; Chang 2012)%
I A=At 57180 (r = —0.213, p < 0.0, 5
A (r = —0.113, p < 0.05)S w8} -3-2] A
= Koo & Park(2010)2 ZUEe} =57]18%0]
= J%lﬁ]g Btk &9, Choi 5 (2006) 3
Lee (2007) & Idxe} AR, FF71d9tao] Ao
Aof|x] FHE9} FH7Ed0] 52 S Btk B
3 sk Ql=d], # AE el A8t Mcfarlane &
(2002)& A A} ZdEeke] Aol dojsh= 7132 &
AeHA] ko, S7hE A AHL s 2 d9Eo) o
515 714 dlellA] AtstEA T8 sEe] 271 DAl
I @ o} OME}, =
718k A= A
B 1ol A —%ﬂe‘ 9} LP(r = —0.320, p < 0.01) 3}
2] A E Btk w7 AF 0138 dPdo= 3t Shin
5(2007), Park 5 (2010), Lee (2007)%52] t}5=2] o1+

2
ofy
o
FUH

oA ZEESE ALP9LY] &2 AaAlE Bl B gt
v} ol 1 A-Azle}l YRS Oh 5 (2002)2 ALP
= AAE] oy el zaﬁ glom wi o) £Alof w) 5=
o] Ak F7FIltkaL Baskgitt, o) yol7t S0kl
e} 2} 9l 24 S 28 |9l & vjAke] ws) =3}
of M FFEe] A, A H3t o] 4F FF5Nam &
1997), 57 5 oA s o AERZ R0 <l

3t gZA|E 2] & F4 57HGarnero & Delmas 1996)%
o7 ZUEI} AYY] el AoE RuET) AF
(r = —0.456, p < 0.01)> =UE9} 22l 2] At
AAE BP=d|, Koo & Park(2010), Yeon & Sung
(201 1) % =59} 1212191 £2] & Hlvhal Bl
Sk a Qled] 2 el dAEIe BEgF 2008—2010
IR G S AR E ]85t 504 o1 de] oS of
%178k Mun 5 (2013) = 1%

O] = E]—J—ﬂ— = e} o A—"1, 2 21~ (¢}
=} O Z 1. B
RS T B4 2

p<0.01), Z4 @ =0.109, p<0.05), ¢l = 0.106,
p <0.05), HIEF A(r = 0.131,p < 0.01), Elo}dl (r =
0.097, p < 0.05), JRZM (r = 0.155, p < 0.01), Y
olal(r = 0.138, p < 0.01) T°] & A& Bt

Lee(2012)% 4. 2, @, A%, vl 4, Hokl, 2
Ee), Lol 5ol tERAA, e, eFEUE
sfe] obo] AgHd S WOtk wiE ul Qv B A7

vke} J=aolnt. gk thee] AT (Kim 2005; Choi
S 2006; Lee 5 2006; Yeon & Sung 2011; Hong &
2012)50] B} B ) e wsith
R sk v gtk J7ESE oA oo =2 $F Mun 5 (2013)
of QoA Wi, el nEepla) ek 24, el 3
w, g3 Eole] o) JeHde BTk 31911, Sung
(20019 ATIAE ABF el whaio] @33
ul ) obo] AR Boltkw Sl E AT
AX]&F3I ). Park 5 (2010)2 H73F o/ dollA Q5=
w9} w@, A%, AL S AT
5131, Oh 5 (2003)¢] TN okl
7} 5 U TR o) FUES) ool e S noltk 1
astgd] ¥ Ayeh sk wi vise] HAATE
(Mun s 2013; Sung & 2001; Yoon & 2012; Lee
2012)0l4 BieakE ) Fuwsle] ool JTde ngich
BT, Tl 2 ATl §914017] SkgkA
F9) JR9L wolm glold FAE} theket PP
2kte] A2 a2 87} 9l
ols} go] £ AT Qo] F7HaE £57| A
AR, ALP, 91451 Bol b Eamel %7 o
G2 HAE Qi Yebdt TR ER o] St
= SulE L5} AGUFHS 919 8] ALt

Y o O{N
09, o

u]
oo ¥ =

& A= =<l 30tiFE] 70tjel] o)== 4] =
ol Fg, JFdEie e 29l 55 BAst Ed kel
VF= A= Q21 vjelaly] flete] sl i e
Al 571 22pd%= (2011) =SRIAZFEEAL AR T M2 -
271491 30794 o4 4998& AAste] FU%, Fsl,
Aﬁﬂ_ﬁl—z‘ EX % o:]ok/\/d_'{)\li\_z o BXFI 1A
skttt dAkE 30 (145%), 4001 (11079), 5oﬂ1
(102%9), 60t (85%), 70t (577) 2] o2 o] <
WAL A A AIZ, 0%, ot Falgs|ers] EX
AHFE gelsiiaL, s} Alasl 1he] gy 741—3— =
Ae3irt.




1. ZARERE] ek AAE 156.86 cm$aL, o] &
7FEE fod o R Ukt (p < 0.001). WA 3=,
BMI, AA 4=, A W& dgo] F7ess fo)dgoz
=) Jeb3tHp < 0.001). =¥ BMI H| = 7o)
S5 v|tke]] &35 cH(p < 0.001). 373 E Abel= 304
(26.9%), 40t (27.3%), 50tH (62.7%), 60tH (82.4%),
70t (100%) = 9ol Ee7% FHoz E3h1
(p <0.001), 30~40t)2] #73&0] 1/4=2 JeFstT.

2. B B A, EFAE Y, 252 BMDE 247t
0.82 g/em?, 0.69 g/cm?, 0.91 g/cm?ct. d=HHE v|w
3l B oA (0.86 g/em?), HEF-7H(0.72 g/
cm?), 8F=U%E (0.98 g/cm?) = 4007} 7 =9k,
Hol =555 % Aseltk(p < 0.00D). 7571 &
SFe 70th7} 135.32 mmHg O & o] =542 Fo%
O F F4tH(p <0.001). F FeEAHES 60 (201.89
mg/dL)7F 7P =943, o] 275 fodo® =%
tHp < 0.001). FAALS 707} 152.81 mg/dLE 7}
A=A e, AEo] S E fo) o R vt
(p <0.001). Ehaaa AT s B 30~40
e 22 3%, 20%, 50t 13%, 32%, 60thE 64%,
20%= JebgoH, Ztha3o] Hwo] Agsre] met
froldo® 7l (p < 0.001).

3. A5 SUE el i ZdEn| el QlojA] tiE
KAl AT (04D 2 FoE5w (—1.69) 9] zpol7f
2.001213L (p < 0.001), HHEIFEH= 48t (-0.26) 7 =
TRt (—2.47) 2] 2]zt 2.2101%0tk (p < 0.001). &3
W= A (0.07) 3 FosT (—=2.5) 9] #J0]7) 3.2
Srhyaro] f-o4 0% Witk (p < 0.001). 75718
2 FUEET(127.84 mmHg) FUEEA(113.06
mmHg) Bt} F2]d 02 =t} (p < 0.001). TR
S (140.07 mg/dL) o] 474 (105.74 mg/dL) X
o} o402 =34tk (p < 0.01).

4. A ki AFel QoA Thie- 30ti7} 69.4¢
o7 7P =gka, 409 (65.3 g), 50t (58.24 g), 60tH
(54.4 g), 70t (4041 @507 Ao H=E+= 594
O F Witk (p < 0.001). Z 307} 532.03mg o=
7P w8k, AEo] H55 A o= Wkt (p < 0.01).
SR A Q) Elopl glRZEl Uoal BIERICE] A
FFE 30ti7F 7 =9kaL 91Fo] =855 fo]d oz v
tHp < 0.001).

5. A% A5 vlael glojx] o AALE sk S
2 60t o]AFo] 90% oo 7 FoH o7 =gth(p <
0.05). §12] 34 = dslet=] Y=tk vl&o] 70t7}t

ki

Ru

ofN

a2
ol

36.4%% 7P =9kaL, Aol HEE Ao ® wurt
(p <0.001). X1 &2 A= A8 34| Gh=the vl
0] 60~70t7} 60%°)1 o2 =okom dHo] =S5
Frold o= =9kth(p < 0.001).

6. THEL} ALY JAdAE B A (r =
—-0.456), #5744 (r = —0.213), S4AE(r =

-0.113)3} ALP(r = —0.320), &J2315(r = —0.174)
v EUES FoAQ1 5o AAIAIE B3P < 0.01).
whe A4 (r = 0.315) 3 25 (r = 0.230), 575 (- = 0.137),
A (= 0.171), A r = 0.206), BIERIA (r = 0.131),
Elop (r = 0.097), 21RZ2H] (r = 0.155), Yol (r =
0.138), Z (r = 0.109), ¢l (r = 0.106) 5 =Y =9}
o)Al o S Bl (p < 0.01).

ool Az Mot o] T TS U T} st
R, HrES T 18 o] AR 3] SISt Y%
2AFF T WA, 24, 9, Elobl, 2lRZEl, Yol
fraskgith. 53] 500 o]de] o /g el A4
BMDZ 8} 57198, Fel vl E 520 2171 S716k
o} whEha] AdRleiAd o] Ao meE s e S

N, st S5 Aty S13t A daso] B esitt
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