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ABSTRACT

This study was conducted to investigate the anthropometric data, bone density, serum profiles, nutrient intakes and diet quality
of premenopausal and postmenopausal women. For the study, we obtained data for analysis from the combined 2008~2011
Korean National Health and Nutrition Examination Survey (KNHANES). The height and weight were 157.8 cm and 58.7 kg
in premenopausal women and 155.5 cm and 58.3 kg in postmenopausal women, respectively. The obesity rate was 27.49%
in premenopausal women and 34.98% in postmenopausal women (p<0.001). Total cholesterol, LDL-cholesterol, triglyceride,
GOT, GPT and alkaline phosphatase in postmenopausal women were significantly higher than those in premenopausal women
(p<0.001). The prevalence of osteoporosis was 0.0~0.89% in premenopausal women and 0.48~13.22% in postmenopausal
women (p<0.001). In postmenopausal women, rates of hypertension, stroke, myocardial infarction, depression, and diabetes were
significantly higher than those in premenopausal women. Water, fat. ash, sodium, retinol, thiamin, riboflavin and niacin intakes
in premenopausal women were significantly higher than those in postmenopausal women. Water, fiber, Ca, and, K intakes were
below KDRIs (Dietary Reference Intakes for Koreans) in both groups. The mean adequacy ratio (MAR) of premenopausal
women was higher than that of postmenopausal women (p<0.001). The index of nutritional quality (INQ) in premenopausal
women was also higher than that of postmenopausal women except iron and vitamin C. Therefore dietary guidelines and an
education program should be developed for desirable improvement of health, bone density, nutrient status and dietary quality
of postmenopausal women.

Key words: anthropometric characteristics, bone density, food intakes frequency, nutrient intakes, premenopausal women,
postmenopausal women
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Table 1. Anthropometric characteristics, obesity rate and blood parameters of the subjects

Valuables Pre-menopause (n=1,969)  Post-menopause (n=1,275) Pr>F
Height (cm) 157.8+ 5.33Y 155.5+ 5.30 <0.001
Weight (kg) 58.7+ 8.68 58.3+ 8.21 0.2004
Waist circumference (cm) 77.9+ 8.70 81.0+ 8.97 <0.001
BMI (kg/m®)? 23.6+ 3.22 24.1+ 321 <0.001
Systolic blood pressure (mmHg) 113.6+15.40 122.7£17.27 <0.001
Diastolic blood pressure (mmHg) 74.9+£10.22 78.9+£10.31 <0.001
Underweight (18.5 kg/m® 1] %F) 49( 2.49) 28( 2.20)
Normal (18.5~24.9 kg/m®) 1,378(70.02) 801(62.82) <0.001
Obesity (25 kg/m® ©]7) 541(27.49) 446(34.98)
Total cholesterol (mg) 186.6+32.70 204.4+36.11 <0.001
HDL-cholesterol (mg) 51.2+£10.97 50.5+11.32 0.1083
LDL-cholesterol (mg) 114.4+29.04 127.4+33.21 <0.001
Triglyceride (mg) 105.3£70.41 132.1£89.27 <0.001
GOT (U/Ly? 19.2+ 8.08 223+ 7.51 <0.001
GPT (U/LY" 17.0£13.04 20.7+12.45 <0.001
Vitamin D (ug/mL) 16.2+ 5.78 18.3£ 6.66 <0.001
Alkaline phosphatase (IU/L) 182.2+49.98 254.0+£75.02 <0.001

) MeantS.E.
? BMI: Body mass index (kg/m®).

9 GOT: Glutamate oxaloacetate transaminase.

9 GPT: Glutamate pyruvate transaminase.
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Table 2. Bone density and exercise intensity of the subjects

Valuables Pre-menopause (n=1,969)  Post-menopause (n=1,275) Pr>F

Total femur 0.5419+0.94" —0.1187+0.92 <0.001

Lumbar —0.0934+£1.07 —1.2495+1.14 <0.001

Femoral neck —0.4031+0.97 —1.1057+0.92 <0.001
Normal 1,832(95.47)” 1,060(84.39)

Total femur Osteopenia 87( 4.53) 190(15.13) <0.001
Osteoporosis 0( 0.00) 6( 0.48)
Normal 1,532(80.46) 479(39.59)

Lumbar Osteopenia 355(18.64) 571(47.19) <0.001
Osteoporosis 17( 0.89) 160(13.22)
Normal 1,375(71.65) 525(41.80)

Femoral neck Osteopenia 532(27.72) 664(52.87) <0.001
Osteoporosis 12( 0.63) 67( 5.33)
No/week 1,317(66.99) 946(74.31)

Intense exercise 1~2 days/week 304(15.46) 139(10.92) <0.001
3~7 days/week 345(17.55) 188(14.77)
No/week 1,103(56.10) 731(57.38)

Middle exercise 1~2 days/week 315(16.02) 172(13.50) 0.1411
3~7 days/week 548(27.87) 371(29.12)
No/week 290(14.75) 199(15.62)

Walking exercise 1~2 days/week 312(15.87) 197(15.46) 0.7818
3~7 days/week 1,364(69.38) 878(68.92)

D MeantS.E. 2 N(%).

Table 3. Present disease of the subjects

Valuables Pre-menopause (n=1,969) Post-menopause (n=1,275) Pr>F
Have 137( 6.97)" 289(22.70)

Hypertension No 27( 1.37) 20( 1.57) <0.001
Non-applicable 1,801(91.65) 964(75.73)
Have 3( 0.15) 8( 0.63)

Stroke No 6( 0.31) 7( 0.55) 0.0420
Non-applicable 1,956(99.54) 1,258(98.82)
Have 13( 0.66) 31( 2.44)

Myocardial infarction No 5( 0.25) 7( 0.55) <0.001
Non-applicable 1,947(99.08) 1,235(97.01)
Have 77( 3.92) 74( 5.81)

Depression No 265(13.49) 224(17.60) 0.001
Non-applicable 1,622(82.59) 975(76.59)
Have 47( 2.39) 81( 6.36)

Diabetes No 7( 0.36) 12( 0.94) <0.001
Non-applicable 1,911(97.25) 1,180(92.69)

D N(%).
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Table 4. Carbohydrate and protein food intakes frequency

of the subjects

Pre-menopause

Post-menopause

Valuables (n=1,969) (n=1275) Pr>F
Rice 8.55+0.696" 8.59+0.841 0.0893
Barley 6.88+2.644 6.97+2.837 0.3948
Chinese noodles 2.62+1.501 1.75+1.483 <0.001
Noodle 2.58+1.371 2.36+1.452 <0.001
Bread 3.17£1.665 2.53+1.777 <0.001
Rice cake 2.62+1.455 2.45+1.519 0.0013
Confectionery 2.51+1.934 1.81£1.802 <0.001
Potato 3.44+1.382 3.09+1.463 <0.001
Sweet potato 2.76+£1.497 2.61+1.507 0.0060
Bean curd 4.36+1.344 3.89+1.496 <0.001
Bean 5.07+2.898 5.73+3.089 <0.001
Bean milk 1.05+1.648 1.11£1.727 0.3957
Beef 2.80+1.492 2.37+1.561 <0.001
Chicken 2.84+1.294 2.09+1.403 <0.001
Pork 3.70+1.233 3.16+1.428 <0.001
Ham 1.48+1.652 0.61+1.189 <0.001
Egg 4.63+£1.490 4.06+1.740 <0.001
Milk 3.93+2.532 3.60+2.595 0.005
Yogurt 2.65+2.195 2.2242.297 <0.001
Icecream 1.89+1.649 1.48+1.518 <0.001
Hamburger 0.42+0.833 0.20+£0.611 <0.001
Pizza 1.00+1.068 0.46+0.856 <0.001
Fried food 1.86+1.364 1.25+1.240 <0.001
Mackerel 3.09+1.392 2.82+1.510 <0.001
Tuna 2.13+1.658 1.29+1.551 <0.001
Yellow corbina 2.41£1.505 2.3341.655 0.1750
Pollack 2.20+1.382 2.22+1.454 0.7116
Anchovy 4.17+1.816 4.31+1.987 0.0371
Fishes paste 2.65+1.613 1.69+1.556 <0.001
Squid 2.19+1.508 1.73+1.527 <0.001
Clam 2.12+1.580 1.84+1.601 <0.001
Salted fish guts 1.49+1.691 1.47+1.750 0.7069
Y Mean+S.E.

13, 8: 3% 23], 9: 3 33)) AF BES ANES) =
S5 e, 9290 18 o1 4344 oo 4
&% T RE 4 Ne, 2y 8 St F T Al
AN AN Fof 4 Atel7t Qe A2 2 (p<0.001), =

ZF(p<0.001), (p<0.001), B (p<0.0
(p<0.001), IL7-7Kp<0.01), FI-

(p<0.001),
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Z(p<0.001), 4]
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71(p<0.001), SF37](p<0.001), HA]37](p<0.001), z;}1(p<0001)
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o AL FATNI7] A% o] ¥ Zlow Azdr

—m :tm

Jz 40 1 e

PR or r

O

ul

MC 2003), Eo}ql, HIEF]
Fe A7) Sdeske Uy J
& Sunwoo JG 2007), T o349 1F
9% ZAow Hr}

3 2, ok 5 A
o] 9]0 B Z(Kim SK
R EE LD

o)

s Lol AR
AT ALl FEAFHA Y 2 % KDRIE AHE A=
Table 63 2t F w3t o4 2ol & HRl FUdoe i
(»<0.01), T (H<0.01), A& (p<0.001), TF3E(p<0.01),
3 5(p<0.05), HEF(<0.01), B EIE(p<0.05), EloF(»p<0.05),
2 B Z2(p<0.01), Yok (p<0.05) ol on, gritas
AQslae H7 A AgTFEY 17 F AT IR
F o] frofH o= yeth
7y L4 A EHE %KDRI(Dietary Reference Intake
for Korean, 2010)2] Z 8 Zxéak P 224 S
H) Wt Table 6). #7 AF oo oUx1dH e 2t
Z} 89.7%, 93.4%°]1% o1, ?E‘EH Fe T A7 45.4%,
44.9%, 2ol dHAH Fe 7217 38.0%, 39.0%, BEAH TS
ZY7t 94.4%, 79.1%, ZEHFH 2 2H7 83.4%, 83.9%= ::ﬂ
A AT 3 A A, 71, Aol ZE 2 2

ﬂo&ﬂ

¢
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Table 5. Vegetables, fruits, beverage and alcohol drink in-
takes frequency of the subjects

FE -

Pre-menopause Post-menopause

Valuables (n=1,969) (n=1275) Pr>F
Seaweed 3.35£1.254"  3.19£1.306 0.004
Laver 4.96+1.524 4.64+1.725 <0.001
Chinese cabbage 8.14+£1.161 8.18+1.156 0.3015
Radish 5.42+1.891 5.3241.985 0.1364
Chinese-radish dried  3.43+1.791 3.73+1.880 <0.001
Bean sprouts 3.82+1.262 3.54+1.362 <0.001
Spinach 2.98+1.418 2.64+1.538 <0.001
Cucumber 3.55+1.364 3.5241.432 0.6398
Pepper 3.91+1.652 4.01£1.648 0.1120
Carrot 2.23+1.932 1.79+1.919 <0.001
Pumpkin 3.40+1.444 3.28+1.466 0.0276
Cabbage 2.52+1.588 2.31x1.725 0.0080
Tomato 3.01+1.630 3.06+1.685 0.4914
Mushroom 3.76+1.540 3.36+1.684 <0.001
Tangerine 3.70+1.425 3.46+1.509 <0.001
Persimmon 2.85+1.580 2.90+1.604 0.3549
Apple 3.93+1.699 3.67+1.889 <0.001
Pear 2.29+1.443 2.25+1.497 0.4950
Watermelon 2.99+1.475 2.77+1.463 <0.001
Oriental melon 2.50+1.449 2.36+1.448 0.0109
Strawberry 2.60+1.330 2.24+1.395 <0.001
Grape 2.99+1.411 2.72+1.505 <0.001
Peach 2.27+1.485 2.02+1.445 <0.001
Banana 2.61+1.688 2.38+1.763 0.002
Orange 2.52+1.814 2.03+1.822 <0.001
Soda 1.39+1.656 1.10+1.539 <0.001
Coffee 6.58+2.558 5.96+2.851 <0.001
Green tea 2.92+2.714 2.35+2.638 <0.001
Beer 1.42+1.755 0.89+1.508 <0.001
Soju 1.14+1.656 0.97+1.602 0.0059
Raw rice wine 0.43+1.028 0.39+1.086 0.3007
" MeantS.E.

FH7b wEohith SR TS A7 176.3%, 168.0%, <l

I F AT F T EF 180.0~182.7% E 135.2~234.4%,
UEES 717} 302.3%, 279.6% = AF &o] vl$ &Skt o]
EFRD A(183.4~184.5%), ElCIRI(F o 5 122.2%), Yol
(128.2~132.7%) 2 HIEIT C(144.9~152.1%) = = HFH &
< Btk ANUAAHAZTE 27 A 9T 1,707.5 keal, =

oA oF GAEEHEEE

F 3T 1,681.3 keal 2 3919 3 71 (Dietary Re-
ference Intakes for Koreans; KDRIs 2010)°4] S+3l= 2
[ ol BT AR Fohe e yUesten, HAE &
o] Aol A&k ?i—?—(Lee HS 5 2006)2] AARAHHH 1,532.7
keal Bt} &=9kT) A& 7] E@W o] th3t ¥A74(Shim SY 2012)
A& 40th, S0th o], A g RO 2 AT dAe
A3 &o] ¥ =%tk Choi YH & Song TH(2013)2] =7 #
% od Ao gk AT} Kim SH 5(2007)2] A9} ¥ metsd
< o AFHE0] FARIAY wskon, d=ld FFH =
2010yl F3tar = AFAFHFET =3tk ol 8
veke] AAA g *ﬂi 3l T o] Soheh
Ao A, T o BT o] S FH sk 3l
o] 2L Aol B8 *401 AT Bt A AN H FE
A% o4 AFChoi YH & Song TH 2013)Et} 2 At}
zke] A A ol A, SrstEdF 2 B9tk Kim
SH 5(2007)] A7llA H7 & o] #7 A AT
i‘ﬂr BshES o] Bol dFshe A T Aol

FAFFL HF AT ool gk AF(Choi YH &
Song TH 2013) Z3ET} 2 AFdAte] A3 &0l o Wk
th HAA AT (Heo IM 5 2011) Ao w}E ZHr
AF el 2 A3 o ”%Oﬂﬂl A7 G FZAL
A3} 50~64H ZEidH BT—EE} o] gglr} »g—zyg ax)2 9
g ZdgiFe Fe4 ZaH T #g A AT
(Lee JE 2005; Shim SY 2012)$} o] & Od%ﬂwx}ﬁ =
S AE Hof iAol die ddus 2 AL 7)ol
AAs] a7HE) 9] AR A9 T4 94 (Kim
YR 2008) ¥ HAEAS AJ127 o (Lim HI 2005) 7ol
AN NEAATFE 2T o g e, B A 5
Azg Bk ”01% goll 2 F 7T sk Qo] A4
7h 7V g, HadA s ER SR @4 714l &4
wlo] Fo] —o—7}ﬂ Zga 19 119 AF Hlee] F
838ttt gok(Nieves JW 2005). & ZAMAZ, g} <19
H= A7 A5 oA 25 oF 1:2.29] H|&2 Ho] 248
Ndol sk, %Hﬂj% 717171 el f 2 Al
F 59 AFE =8, ] o] =2 e E 9 U4

9] A4 715\_(Bon]our JP 5 2009)7} B o o= Eri

UJEE A3 %S Shim SY(2012)9] ATF-ollA] 40t 288%,
50t 309%z2taL st FEAATS ZASte] & 04?54 5
gt AE B, UG F=AE o] YESAHAT
4,014 mgitt o Bo] Ao o] YEFAHA DS A4
o tis] B} B2 J& 7]& k% Zoz Aztdrt. ¥
dol YEFEHAE

.
92 99T 4 Ronz AQHAE Tl A9TR 2
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Table 6. Nutrients intakes and % KDRI of the subjects
Valuables Pre-menopause (n=1,969) % EARY Post-menopause (n=1,275) % EAR Pr>F

Food Intake (g) 1,319.3+ 599.99” 1,265.0+ 677.79 0.0190
Energy (kcal) 1,707.5+ 605.77 89.7% 1,681.3+ 682.16 93.40 0.2616
Water (mL) 908.8+ 503.70 45.4 852.9+ 563.81 44.90 0.0039
Protein (g) 61.7+ 27.59 176.3 58.3+ 29.26 168.00 0.009
Fat (g) 33.5+& 2228 273+ 19.92 <0.001
Carbohydrate (g) 290.4+ 108.63 304.4+ 131.43 0.0012
Fiber (g) 7.6+  5.65 38.0Y 7.8+ 622 39.00 0.2231
Ash (g) 187+ 937 17.9+ 1042 0.0418
Calcium (mg) 481.5+ 292.04 94.4 466.9+ 330.71 79.10 0.1943
Phosphorus (mg) 1,059.5+ 414.88 182.7 1,044.1+ 472.43 180.00 0.3394
Iron (mg) 142+ 1141 135.2 143+ 11.80 234.40 0.8021
Sodium (mg) 4,534.543,218.78 302.3Y 4,193.942,746.16 279.60 0.0023
Potassium (mg) 2,920.74+1,394.43 83.4% 2,938.441,569.41 83.90 0.7426
Vitamin A (ug) 825.4+ 869.50 183.4 793.2+ 958.61 184.50 0.3324
Carotene (pg) 4,264.8+4,486.35 4,242.2+5,407.66 0.8994
Retinol (ug) 100.8+ 306.85 79.4+ 240.97 0.0395
Thiamine (mg) 1.1+ 0.57 122.2 .1+ 0.60 122.20 0.0106
Riboflavin (mg) L1+ 058 110.0 1.0+  0.61 100.01 0.0070
Niacin (mg) 146+  6.88 132.7 14.1£ 731 128.20 0.0262
Vitamin C (mg) 108.7+ 84.39 144.9 114.1+ 103.20 152.10 0.1144

Y EAR: Estimated average requirement.

2 MeanzS.E.

% EER: Estimated energy requirement.

9 AL Adequate intake.

Bty ZEe UEFIAE &3 /I dgae, £ 2 Kim SH 5(2007)9] d7Ruhe vk, AT ¢ A

R AFH o] 83.4% 2 83.9%% FEIIA] Fe Aoz
EbtaL, &qle] UrE = BAFskE LS nEst
A A, NAF 5= B AEHAFAY SV 28
Ao g Yztgit,

vl A A2 e Z2H7} 825.4 pgRE, 793.2 pgREE
AAZFSE A HdAY AdS dHder g AT
(Kim SH 5 2007) % #73 A% o4 di’d J54(Choi YH
& Song TH 2013)E.t} ¥ AFufgate] 3 o] o =4
ZAbE ], AT A7), A, A ol wet 23 thE2A

T2 AL < Ut A2 AFEe H3 A3 o
23 oA AH(Park JY 2010) K.t} B P adate] A3 ko)
O E=outh 7t2RS JAsE 5o Ves & 9]
R A Fd o] ARt o o7 Et}

ofvl, gl Zepl 9 Yol A Ze A He 7 o 1t
oA Ql atel 7t Al en, =l FAAFH715(2010) &
gt vlE o AT 47t 108.7 mg, 1141 mgS =

12 A

A Foll= FFiTh

6. AAtel & "It

AT dAe] NAR 2 MARS A5 ZA3}= Table 732
Zt} NARS ol (9p<0.001), Z4(p<0.01), 2(p<0.01), 2
(p<0.001), BJEFT1 A(p<0.001), E]o}7l(p<0.001), E]HEE}H
(p<0.001), Yoll(p<0.001) 25 #H7d A Aol Jﬂﬂ
oA HTF NARC] o2 e g &gkom nlell CE
A o]z} AUtk A NARO] 0.8 o]51e) JUdirt F

L g, HIER A, 2lEEER] HER C 5 47191
th g NARY x|l MARS Z}z} 0.820, 0.790(p<
0.001)°1lem, o] A= #H7H T Ao JdFadHt
H7 A ool vls] @ As & 4 AUATE Kim Y
(2013)9] oA thad A= MARO] Hif 0.802.2
ZAbE]o] 7 Ao #H7d T o4 MAR®] T Wit #73
AT 39 of Ao B3 AF(Lee JE 2005)004 AAZ o7
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Table 7. NAR (nutrient adequacy ratio) and MAR (mean
adequacy ratio) of the subjects

T -GS

Pre-menopause Post-menopause

>
Valuables (n=1,969) (n=1275) Pr>F
Protein 0.931+0.1489"  0.902+0.1715  <0.001
Calcium 0.636+0.2626  0.606+0.2776  0.0022
Phosphorus  0.961£0.1131  0.949+0.1324  0.0072

Iron 0.870+0.1961  0.844+0.2235  0.001

NAR Vitamin A 0.780+£0.2769  0.732+0.3097  <0.001
Thiamine  0.836+0.2051  0.801£0.2219  <0.001
Riboflavin  0.774+0.2376  0.720+0.2623  <0.001

Niacin 0.842+0.2003  0.810+0.2159  <0.001
Vitamin C  0.753+£0.2760  0.745+0.2883 0.4111

MAR 0.820+0.1629  0.790+0.1880 <0.001

D MeantS.E.

BE JUdAo] NAR, MAR 2% H7 A o4l o =t
a1 dle] T3 AE HATE INQ(Table 8)& F wollA &
i Zb7) 1,372, 1.295(p<0.01), Elo}ql Z+z} 1.043, 0.993(p<
0.05), FHEZg z+2} 0.922, 0.861(p<0.001), Yolal z+zt
1.045, 1.004(p<0.05)Z #A7F A oJd7<] INQ7} freldez
EUTE ZHS F T BT INQ7F 0.8 olste] FhE Hof &
FHAES Fol7] fg AL Jide] AAs] dadt Ao
= YERTE INQ7E 1.0 oo™ o |37} 2 s A
AT 54 dF2E 7IFAAT ol RE AT A o
SIELE(Seo IS T 2014), H7 W AT L, BlE I
<, 17 F 8T A4, Hold, gREelE FAde
A AHE Aoz Yebdth INQ7F 1.0 v]vte]d 2Jale] A
o] ol Z oJnjal=d], T A4S o= g A7+Kim

Table 8. INQ (index nutrient quality) of the subjects

Pre-menopause  Post-menopause

Valuables (n=1,969) (n=1275) Pr>F
Protein 1.37240.6131"  1.295+0.6503  0.0009
Calcium 0.770:£0.4673 0.74740.5291  0.1943
Phosphorus 1.514+0.5927 1.49240.6749  0.3394
Tron 1.290+1.0376 1.300+1.0726  0.8021
Vitamin A 1.321+1.3912 1.269+1.5338 03324
Thiamine 1.043+0.5143 0.993+0.5441  0.0106
Riboflavin 0.922:0.4803 0.861£0.5099  0.0007
Niacin 1.045+0.4917 1.004+0.5221  0.0262
Vitamin C 1.087£0.8439 1.141£1.0320  0.1144
Y Mean+S.E.

3 sEobAI o} frkiE g
YJ 2013)0l X% 2, BIER A, 2] EZE, HEfd Co 7
£ %KDRI, NAR %ol ¥omA INQe Ft= 1.09] ZA 1
A Fe Aoz YETh oledt A Be w Fdd
do] 79 B3 Gl el dUdLrt B Fde 4
FA9 7 @A A S S7HA719 INQ7F 1.0 o)
A Aoz BRIt Lee JE(2005)2] A7lA ZgE A9
BE &) INQ7F 1.0 oS Yea vk &kl
v 2 AR A, T B 2~37E] FFa
0 olate] ghe Kol Ho] £ XS ] 218 7N
U A2 Yehgth 53] H7A71E stolgh

oMol JFEHe wizlgioz WAsE Aol

]

= Hil(Lee OH 5 2012)%} & sl
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H7 A A4S WFe R AAASA, B AL =

5
FHE, AFAFNE, JFadz] 2

b

1. A48 7+7} 157.8 em, 155.5 cm(p<0.001), 32l =d 2
Zt 779 cm, 81.0 cm(p<0.001), BMI Z}7} 23.6 kg/m?,
24.1 kg/m’(p<0.001), 3 L HAE<t 247} 113.6 mmHg,
74.9 mmHg 2 122.7 mmHg, 78.9 mmHg(p<0.001)°] %}
ol F o] g2 77} 27.49%, 34.98%°]31tt F
ZE2~HES F 7 22 186.6 mg/dL, 204.4 mg/dL(p
<0.001), LDL-Z¥2H &2 712} 1144 mg/dL, 127.4
mg/dL(p<0.001), /A2 Z+2t 1053 mg/dL, 132.1
mg/dL(p<0.001), GOT (p<0.001) & GPT(p<0.001)l| 4]
= Fo4S Bk vE De #74 A$ 747 16.2
ng/mL, 18.3 ng/mL(p<0.001), alkaline phosphataset= 2}
7} 182.2 1U/L, 254.0 1IU/Lo] L THp<0.001).

2. EF A, o5 9 dE AF 2UEs 247} 0.5419,
—0.1187(p<0.001), —0.0934, —1.2495(p<0.001), —0.4031,
—1.1057(p<0.00N 2.2 H7 & A7 FE=r) #
olF oz ottt Al HHeA IS #7 A o
AT 0.0~0.6%, H7E F 9972 0.5~13.2%°] ATt
IE TS
<0.001), S
%, 29.1%, A7 =)
%olAth 2t AWellA o] SHEES ¥t 4
Zt 7.0%, 22.7%(p<0.001), ¥&5-2 22} 0.2%, 0.6%(p<
0.05), N7 MF 2+ 0.7%, 2.4%(p<0.001), =5
247k 3.9%, 5.8%(p<0.001), B Z7h 2.4%, 6.4%
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27(5): 500~511 (2017) H7 AF oA AAAS, SEE,

(p <0.00HZ =7 F oJAdwe] dA FHEo] F14
o2 9 =tk

3. A5l 18] o] AHA@R old)she
T B, F g7k 8] Foldth AFRIEdA o
A zpel7t e A1ES 2PH(p<0.001), T5(p<0.001),
BH(p<0.001), F5p<0.001), F{(p<0.001), 4]317](p<0.001),
H317](p<0.001), $-FHp<0.01), LT-ZE(p<0.001), 3%
F(p<0.01), FA(@<0.001), FLYo](p<0.001), TH=(p<
0.001), AlF](p<0.001), B(p<0.001), F3(p<0.01),
HA(p<0.001), E(p<0.001), AFZKp<0.001), $-2H(p<0.001)
o ANt o g w7 A g vla HA F o
Aol HANIETL fojH o g wigitt

4. FFagd A ZoNA AR (p<0.05), TE(p<0.01), TH=A
(»<0.01), A& (P<0.001), EF3H=(p<0.01), F71&(p<
0.05), YEE(p<0.01), &AEE=(p<0.05), E]o}F1(p<0.05),
2 HZ2H](p<0.01), Yokl (p<0.05) 5] A HF> &
FeES Al9sta, A7 A AR HE o4
o] YA FHFo] oA o2 Y3kt KDRI%S} H
WIS W F o BF oA] 89.7~93.4%, - 44.9
~45.4%, 2ol d74% % 38.0~39.0%, ZEAHF 79.1
~94.4%, Z-EAH T 83.4~83.9%% AF 7 Bk, o
W7, ]l A, UEF, HIE! A, Elopdl, Yol gl H]E}
9l C T AFEo] =9t

5. T (p<0.001), D4 (p<0.01), 21(p<0.01), E(p<0.001),
HIER A(p<0.001), E]o}T](p<0.001), 2]2-Z2F(p<0.001),
Yol (p<0.001)2] NARS 7 T ofAJto] f2ox o
2 ygkon oJeki NARO] 0.8 ©]3k0] JUdir)
o BT Z4, BlE A, gEEe, HIE C F 47t
A9 th MARS 212} 0.820, 0.790(p<0.001)©]1T} INQ
A= el (p<0.01), EloFil(p<0.05), &R ZeH](p<
0.001), Lol (p<0.05)°14 #H7d = ool frolao
= o St

A7date] S22 E, LDL-E2HE, 2894,
B [e]
q

1 r

=
alkaline phosphatase 5= #|7 & oJAd+o] F&o=z =3k
om, FUEY} H7 A oJAdTtel Bldl] 23kt NARe| 0.8
olgt® Wehd JFavt HAE AT AT BF 47

AEdee] Wed e nth sle) A%e uske o
07 % oldzol A7 A ool Hlal AAA, A8
A, AR, HEHANE L FVLEH S we )

HANE, JF28H % H4e] A B 509

2N EE Fo] 22 APEE 98 =5 art
Atk T AR Ao R = HA § Ao 2dE, A
= g AFo SukE A, e ddadd 2 AA
o 4 S A AL - dF NHAZR2 O] B &
Aale] "aAo] 9lon, ] T Ar|Hoz g3y} Ve
UEE 374 £ Fridon wgxaads Aseorst
Ao Hr}
ZAte 2

REFERENCES

Baik IK, Shin C (2010) Optimal waist circumference for the
prevention of cardiovascular disease. Korean J Community
Nutr 15(2): 275-283.

Bonjour JP, Gueguen L, Palacios C, Shearer MJ, Weaver CM
(2009) Minerals and vitamins in bone health: The potential
value of dietary enhancement. Br J Nutr 101(11): 1581-
1596.

Carr MC (2003) The emergence of the metabolic syndrome
with menopause. J Clin End Met 88(6): 2404-2411.
Chang HK, Cha BK (2003) Influencing factors of climacteric

women’s depression. J Korean Acad Nurs 33(7): 972-980.

Choi EY (2013) The association between bone mineral den-
sity, bone turnover markers, and nutrient intake in pre- and
postmenopausal women. Korean J Health Promot 13(2):
52-60.

Choi SH, Hwang DK, Song HR, Noh HJ, Kang JY, Choi DH,
Choi HJ (2009) The predictors of lumbar spinal bone mi-
neral density in pre- and postmenopausal women. Korean
Soc Meno 15(2): 101-109.

Choi YH, Song TH (2013) Correlation of anthropometric data,
nutrient intakes and serum lipids in premenopausal and
postmenopausal women. Korean J Food Nutr 26(3): 476-
484.

Chun SW (2013) The relationship of hot plush to other me-
nopausal symptoms and chronic disease related to meno-
pause. J Korean Soc Menopause 19(2): 54-63.

Dawson-Hoghes B, Heaney RP, Holick MF, Lips P, Mernier
PJ, Wieth R (2005) Estimates of optimal vitamin D status.
Osteoporosis Int 1(7): 713-716.



510

e
o

Dietary Reference Intakes for Koreans, IIth Revision (2010)
The Korean Nutrition Society.

Han SH (2004) A study on the menopausal symptoms, me-
nopausal management and quality of life in middle aged
women. MS Thesis Ewha Womans University, Seoul. pp
24-30.

Greenland KIJ, Croft JB, Mensah GA (2004) Prevalence of
heart disease and stroke risk factors in persons with pre-
hypertension in the United States, 1999-2000. JAMA Int
Med 164(19): 2113-2118.

Haveman-Nies A, de Groot LPGM, Burema J, Cruz JAA, Osler
M, van Staveren WA (2002) Dietary quality and lifestyle
factors in relation to 10-year mortality in older Europeans:
The SENECA study. Am J Epid 156(10): 962-968.

Haveman-Nies A, de Groot LPGM, van Staveren WA (2003)
Dietary quality, lifestyle factors and healthy ageing in Eu-
rope: The SENECA study. Age and Ageing 32(4): 427-434.

Heo JM, Park YS, Park HM (2011) Dietary intake of nutrients
and food in postmenopausal Korean women. Korean Soc
Meno 17(1): 12-20.

Heo JM (2010) Nutrient intake and osteoporosis: A case-
control study in Korean postmenopausal women. MS Thesis
Hanyang University, Seoul. pp 11-36.

Hyun HD (2014) Risk factors for depression in peri and post-
menopausal women. MS thesis Korea University, Seoul. pp
13-22.

Kannel AB (1993) Metabolic risk factors for coronary heart
disease in women: Perspective from the Framingham Study.
Atherosclerosis 99: 207-217.

Kim IK, Choi HM, Kim MH (2012) Menopausal knowledge
and management in perimenopausal women. Korean Soc
Meno 18(2): 124-131.

Kim MH (2014) The relationship between food supplement
intake and dietary habits according to the menopausal stage
of middle-aged women. MS Thesis Changwon National
University, Changwon. pp 40-60.

Kim MJ (2006) The effects of regular exercise on bone mine-
ral density and health related fitness of middle-aged women.
Korean J Spor Sci 15(2): 365-374.

Kim NS, Song HJ (2004) Women’s chronic diseases and policy
implications in Korea. Health and Welfare Policy Forum
93: 39-46.

Kim SK, Sunwoo JG (2007) The analysis of the dietary fac-

tors related to climacteric symptoms in middle-aged women.

23 - Hd s

oA oF GAEEHEEE

Korean J Community Nutr 12(1): 25-39.

Kim YJ (2013) Comparisons of obesity rate, nutrient intakes
and dietary factor among Korean postmenopausal women
living in urban and rural areas: From the Korean National
Health and Nutrition Examination Survey Data of 2010.
MS Thesis Chosun University, Gwangju. pp 20-66.

Kim YR (2008) Nutrition intakes, blood clinic indication by
nutrition knowledge among female adults in Seoul. MS
Thesis Seoul Women’s University, Seoul. pp 1-35.

Korean Society for the Study of Obesity(2012) Obesity 2012.
Korean Society for the Study of Obesity. Seoul, Korea. pp
17-22.

Lee HS, Kim MH, Lee DH, Sung CJ (2006) The relationship
between some blood parameters and antioxidant enzyme
activity in Korean postmenopausal women. J Nur Health
39(5): 476-484.

Lee HJ, Lee KH (2013) Evaluation of diet quality according
to self-rated health status of Korean middle-aged women -
based on 2008 ~2009 Korean National Health and Nutri-
tion Examination Survey -. J Korean Soc Food Sci Nutr
42(9): 1396-1404.

Lee JE (2005) The relationship between nutrient intakes status
and risk parameters of cardiovascular function in pre-post-
menopause middle-aged women. MS Thesis Soonchunhyang
University, Asan. pp 4-45.

Lee UJ (2005) The relationship of bone density and eating
habits/nutritional intake in adult females. MS Thesis Kei-
myung University, Daegu. pp 5-60.

Lee OH, Kim JK, Lee HSI, Choue RW (2012) Nutritional
status, quality of diet and quality of life in postmenopausal
women with mild climacteric symptoms based on food
group intake patterns. Korean J Community Nutr 17(1):
69-80.

Lee TW (2013) The effects of combined exercise on metabo-
lic syndrome risk factors of obesity and hypertension patient
in middle-aged women. MS thesis Kangwon National Uni-
versity. Chuncheon. pp 1-24.

Lee YS, Park BH (2000) The relationship between the stress
and climacteric symptoms of middle-aged women. Korean
J Women Health Nurs 6(3): 383-397.

Lim HJ (2005) A study on the food habit and seasonal diffe-
rence of nutrient intake of adult working women. Korean
J Community Nutr 10(4): 501-512.

Lips P, Hosking D, Lippuner K, Norquist JM, Wehren L,



97 A% o4

1o,
>
)
)
W
g
e
i

27(5): 500~511 (2017)

Maalouf G, Ragi-Eis S, Chandler J (2006) The prevalence
of vitamin D inadequacy amongst women with osteoporosis:
An international epidemiological investigation. J Int Med
260(3): 245-254.

Nieves JW (2005) Osteoporosis: The role of micronutrients.
Am J Clin Nutr 81(5): 1232S-1239S.

Park JY (2010) Association between bone mineral density, bone
marker and nutrients intake in pre- and postmenopausal
women. MS Thesis Kyung Hee University, Seoul. pp 19-
30.

Park JY, Choi MY, Lee SH, Choi YH, Park YK (2011) The
association between bone mineral density, bone turnover
markers, and nutrient intake in pre- and postmenopausal
women. Korean J Nutr 44(1): 29-40.

Park KS, Lee KA(2002) A case study on the effect of Ca
intake on depression and anxiety. Korean J Nutr 35(1):
45-52.

Park MY (2013) Comparison of factors affecting bone mineral
density and bone metabolism in pre- and post-menopausal
women. MS Thesis Gyeongsang National University, Jinju.
pp 5-12.

Park YS, Cho IS (2001). A survey of urban middle-aged
women’s transition. Korean J Women Health Nurs 7(4):
486-498.

Pyun JS, Kim MJ, Lee KH (2011) Climacteric and menopau-
sal women’s beliefs on daily meals and food supplements
- a focus group interview study -. Korean J Community Nutr
16(2): 239-252.

Sadler MJ, Strain JJ, Caballero B (1999) Encyclopedia of Hu-
man Nutrition. Academic Press, California. p.73.

Sang JH, Hwang IC, Han HS, Lee WS, Kim TH, Lee HH,
Chung SH, Shin KS (2012) Prevalence of osteoporosis and
osteopenia in women in Gumi Gyeongbuk province. Korean
Soc Meno 18(1): 28-35.

HANE, JF28H % H4e] A B 511

Shin KR, Shin C, Park SY, Yi HR (2004) Prevalence and de-
termining factors related to depression among adult women
in Korea. J Korean Acad Nurs 34(8): 1388-1394.

Song MS, Byeon YS, Lim KS, Oak JW (2007) A study on
health behavior in people at risk for a cerebrovascular acci-
dent. J Korean Acad Nurs 37(7): 1091-1097.

Song SJ, Kim MS (2002) Case study on insomniac, melancho-
liac, schizophrenic patients taking well-balanced nutrition &
vitamin B group. J Korean Soc Jungshin Sci 6(1): 11-20.

Seo JS, Leem JH, Yoon GS, Cho SH, Choi YS (2014) Nutri-
tional Assessment. Powerbook. Goyang. p 153.

Seo MS (2002) Woman’s health problem in ministry of gender
equality & family. Korean J Heal Prom Dis Prev 2(2): 115-
118.

Shim SY (2012) A study on behaviors, nutrient intakes and
stress depression of married women in their 30-50’s in
Seoul. MS Thesis Dong-guk University, Seoul. pp 1-67.

The Korean Nutrition Society (2015) Dietary reference intake
for Koreans. The Korean Nutrition Society. Seoul. pp 1-74.

Wang Y, Wang QJ (2004) The prevalence of prehypertension
and hypertension among US adults according to the new
INC guidelines: New challenges of the old problem. Arch
Int Med 164(19): 2126-2134.

World Health Organization (1994) Assessment of fracture risk
and its application to screening for postmenopausal osteo-
porosis. World Health Organization Technical Report Series
843: 1-129.

Yang JH (2002) A study on health behavior experience of
middle-aged women in rural area. J] Korean Acad Nurs 32
(5): 694-705.

Date Received May 22, 2017
Date Revised  Aug. 15, 2017
Date Accepted  Oct. 10, 2017



