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Abstract The purpose of this study was to investigate the comparison between metabolic syndrome
indicators and nutrient intakes in Korean menopausal women from the Korean National Health and
Nutrition Examinations Survey data (2010~2012). Menopausal Status were classified into premature
menopause(n=214) and natural menopause(n=2,546). Among the nutrient groups, retinol intake was a
significant factor in natural menopausal women according to BMI levels and riboflavin intake was
another significant factor in premature menopausal women according to fasting glucose levels. The
results suggested that micronutrient including retinol, riboflavin, fiber and calcium were significantly
associated with metabolic syndrome risk in Korean postmenopausal women. Further research is
required for elucidating the association between nutrient intakes and incidence of metabolic syndrome

in postmenopausal women within a large population in prospective studies.
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25 njwtol AA}F 25 o]AtolH H|wto g FB-F35F% a1, Table 1. Socioeconomic and health—related characteristics
Z2 A "ol 100 mg/dl 1]wre]w A4k 100 me/dl of the subjects by manopausal status
o) Ao] AL} oA FHE WAL A tsiAl S Hg Premature Natural
‘:‘ O]Aa ZA]__E_ qu:_ . Z] o= tn o E H E—:—]_Oﬂ menopause menopause
T UETY TAME THOT 8= 64k o—= W O N=214 N=2,546
th nFAAEEDS A= FFUSEE] 240 N N 2
_ _ o Age at menopause <.0001
mg/dl o)’FelAY S zHE S H83 A, 1 < 50 63(3.38%)  143(7.72%)
= 23 2] HF o z/\_];( dlo] 200 m o ,\]_?_ Ao o 50 = age < 60 91(3.16%) 1584(60.22%)
o IEE el gl ol B, < 60 60(1.56%)  819(23.93%)
g%}% 130/85 mran 0]’8’?1 Z]o‘?‘, Xi HDL_%Eﬂﬁ:Eﬂ Income level 0.70
Zy=0 ool AL 13 Low 53(29.92) 611(25.41)
EUTE 50 mg/dl vkl F9-= Sl Middle —low 56(25.28)  641(26.91)
Middle —high 53(24.57) 638(25.60)
ok M = High 50(20.23) 626(22.08)
2.2.3 © o= HH - ]- Education 0.04"
ogooki /}j—ﬂ }_/\],‘_‘:_ ‘ﬂzj%].oojook}_/\],gl 24;\]{} §]/g_ = Elementary school 84(35.48) 1,037(41.39)
B0 o] 8 sl ASEAIZ] Zalo Ul chilE < . 1\/141dd16 school 36(17.17) 548(23.15)
e o] &3k AFAF AL dduR], il Ak gk High school 69(34.99)  700(26.46)
::z]r% _"o—‘_ _(:)_ 197H9] ogooki_g_ V‘i‘doﬂ _\]j_—zgtl_gl_giq_ = College 25(12.36) 254(9.00)
Alcohol drinking 0.23
Never 48(18.31) 635(22.47)
= B > 1 time 166(81.69)  1,911(77.53)
2.3 ApsaeA Alcohol drinking status 0.02"

DE ztmel EA Az SAS(rel 9.4: SA < 1/year 34(14.74) 452(17.38)

- F&e] §71 A= SAS(release SAS > 1/month 104(52.69)  1,296(52.72)
Institute, Cary, NC, USA) 9.4 X 2135 o]83lo] & > 1/week 27(13.74) 153(6.93)
41'5‘]—%11:]—, 7_]'_7_]'_9] W= 11]57] %?167]_0303:}_A} Z]—_._._ Unknown 49(18.83) 645(22.96)

B Current smoking 0.02"
o AAE Fea SIS 7EAE e 53 Current Smoker 10(7.14) 100(5.46)
=) Current Occasional

EAA 2w B4 HhHS: o] gsle] BAIEGIt) 7S A Smoker 4(2.49) 3(0.11)
= Eé'ﬂ', W% t—test, 3T _‘,Z:_Q_']—E L]—E]—LH D:] i] Jﬂ Ex—smoker 8(4.71) 62(2.64)

Never Smoker 192(85.66) 2,381(91.78)

i ] Y = =

ﬁooqAé, 5—7] Jﬂﬁo Oq/\é, %_‘]ﬂ"lﬂﬁo qu] °© T':"TO]—O% al Moderate exercise (days) <0.0001"
A A% He Sy, AASAEE 7SEAS AN Never 147(6859)  1,708(67.69)

1-3 days 33(15.53) 493(19.07)
7ho1dA4S itk 1Elal 27|97, dite| el e 4-6 days 23(11.20)  222(8.49)
PAIZEE T e e SHELS FURR 2250 Everyday 11(4.68) 123(4.75)

-~ Unknown

t—testE o]-&-3sfo] Hlwslglom, gidAtE] Fdai A Walking (days) 0.60
= o] f‘s_} Ay owyEZglo :&7;] = V‘i‘}\‘_%ﬂ M) Never 45(22.40) 439(18.71)

Hel oie 4 ° e Hel E] ! (¢ ‘:) T 1-3 days 58(28.02)  850(32.73)
Duncan's multiple range testZ AA8}ty 2 E A 4-6 days 52(20.33)  617(23.52)

=2 y;_xq @_L]_A 57;“14 ) 4/\-1_0_ p < 0.05= 7]—|Z‘OE Everyday 59(29.25) 640(25.04)

- - ’ = Self—assessment of health 0.38

=L

A skl Very good 5(1.74) 83(3.07)

Good 41(21.33) 597(23.08)

Normal 97(42.90) 1,264(49.49)

Bad 65(31.47) 491(19.92)

Ay Very bad 6(2.56) 108(4.36)
3. A% Unknown 3(0.08)
P < 0.05

31 4w 54 % AAAZ, A F9E v

Table 13} 7o) A7 #7 Age 27|97 oA o] AAASE A3 H Y Table 29} o] 27]#H7% o

A, kA Ao + A A duEd oS vwEkel S w 27]HA oA

36.94 £ 4.01 = WS do] 53.90 £ 59.45
3, WSS E(p = I} 197 &3 Ws(p = Bt Aol oo w Ave A3 vetwthp =

) w\p = REAS TN = B A b . 5
A FA oR(p = 002) W 1FA FEE A 0.02). B A Sl B, ALATE T 2 1hol
Q%= (p < 0.0001)0l14 27|97 o343} Aduk A ofg AR Aol gl
Rpolol frelgk Aol wrh,
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Table 2. The anthropometric characteristics of the subjects
by menopausal status

Premature Natural
menopause menopause
N=214 N=2,545

Mean®SD Mean£SD p
Height(cm) 156.63+5.69 155.38+5.24 0.02"
Weight(kg) 59.414+10.47 58.54+8.37 0.15
Waist circumference 81.03£9.90 81.24£8.99 0.74
(cm)
Body mass 24.19£3.92 24.24+3.19 0.42
index(kg/m*)
P < 0.05

A4 54 ol A= Table 37} 2o] Ficts Auiw
o] o] 32.89% % 27|97 JAdo] 23.08%¢] 1|3l
o)A o2 A YERSTHp = 0.02). H|RF] ©
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Table 3. Prevalence of each component of the metabolic
syndrome of the subjects by menopausal

status
Premature Natural
menopause menopause
N=214 N=2,545
N(%) N(%) ’
Obesity 0.84
Normal 137(61.86) 1,609(62.64)
Obese 77(38.14) 933(37.35)
Diabetes 0.02"
Normal 150(76.92) 1,646(67.11)
Diabetes 50(23.08) 768(32.89)
Hypercholesterolemia 0.36
No 151(76.34) 1,735(72.83)
Yes 50(23.66) 678(27.17)
Hypertriglyceridemia 0.33
No 153(87.28) 1,778(84.56)
Yes 26(12.72) 305(15.44)
Hypertension 0.29
No 140(5.58) 1644(62.91)
Yes 57(2.09) 802(29.42)
HDL—cholesterol 0.07
< 50 108(4.42) 1211(45.49)
> 50 89(3.25) 1235(46.84)
Metapolic ] 0.87
diagnosis
<3 174(6.76) 2162(80.89)
> 3 23(0.90) 284(11.44)
P < 0.05

1678.88 + 62.49 Kcal, &5 7 oJAdo] 1695.11 +
18.39 Kcalit}. #|7dojAd 9] wlEls AAF =S duky 7
oJ o] 79.47 pgo 2 x7|H 7 o349 60.86 ugk.th
Fro)F o =koLHP < 0.01), ol& A|93 T
29 AHZFE F o ol 23 Zol7) gl

3.3 HIYE s, oPIAET el e Y A
IRTA

IRl 27197 o173 9] it oA AH%-21663.68
+ 578.06 Kcal, H]%F 9kl o442 1721.25
662.01 Kcal3ith. Yt "
o] AT vt 23, Table 59 o] 1]
o] AHp = 0.037), HElE(p = EL
(p = 0.040) A3 Fo] meﬂ%— ol Blsf frem gk 2fo
£ W3E W, 27187 o4 £ia
Aol 7k

Fx7t A= 27197 o9 W elvA A
Table 6%}%Fo] 1574.04 % 558.33 Kcal, 9=
7 014 1719.93 + 656.35 Kcaloﬂv‘r. =797
T gt o] dFFARE vk 2,
o] YEH(p = 0.037)3 rﬂ_@ga}rﬂ(p = 0.010)
o] el mlsl fejsiAl wokth

%aﬂ*Eﬂié o] = 279174 o4de] Wt oY

A AF S 1633.99 + 541.55 Keal, 2Z#H2=HE=E
S Ak 3498 1710.97 + 657.41 Kealith AWt

oA T LFU=HEISTT

Mo

e
= o

0

o
o Q)

o I ox & rlo

X

77 T aLEE A HEE SO
e o] JPIFHFS vagk A7 Table 73 2o
DU EHEETTY] AR AT 782 £ 554 ¢
o2 aFHAEEEFTl = 9] 8.40 £ 6.84 gHth
frejA o m woktk(p = 0.05).

%—* A Zo] A= 271974 o] H A

X
2
rlo
—
()]
—
CD
N
oo

+ 543.55 Keal, Z2EAAHE S o
Hwﬂﬁo o%*éf 1690.54 + 597.46 Kcalglt}. Table 8
AR Sl ARk Q1 o Aol A=

= 2
X3
AFAAGE ST

UES AlF7} 382477 +
2396.24 mgl. & AFAAFHZ] Q= 9] 4190.24
+ 2785.58 mgoll Y& fFofshAl Wekom (p = 0.04),

Z7197 Al M= AL ETo) Qe o] A
o] AFgko] 331.31 + 159.20 mgl. & LFEAPALHZ
o] §1+= 9] 533.90 * 398.20 mgel M]3 o) o
sHth(p = 0.02).

HU O‘Nﬂi
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Table 4. Daily average nutrient intake of the subjects by menopausal status

Premature menopause Natural menopause
N=214 N=2,545
Mean SE Mean SE r
Energy (Kcal) 1678.88 + 62.49 1695.11 + 18.39 0.73
Protein (g) 60.72 + 3.03 59.23 + 0.73 0.58
Fat (g) 29.10 + 1.80 28.91 + 0.61 0.85
Carbohydrate (g) 291.24 + 11.39 304.64 + 3.66 0.19
Fiber (g) 8.07 + 0.59 8.05 + 0.17 0.73
Cacium (mg) 512.21 + 36.70 482.28 + 8.12 0.38
Phosphorus (mg) 1085.89 + 50.79 1052.75 + 12.30 0.51
Iron (mg) 15.30 + 1.01 15.03 + 0.29 0.81
Sodium (mg) 4607.27 + 261.66 4161.73 + 80.29 0.10
Potassium (mg) 3097.82 + 193.61 2983.18 + 43.99 0.80
Vitamin A (ugRE) 776.82 + 88.18 865.79 + 28.21 0.29
Carotene (ug) 4271.42 + 522.84 4633.79 + 162.20 0.43
Retinol (pg) 60.86 + 6.00 79.47 + 4.43 0.01"
Thiamin (mg) 1.14 + 0.06 1.13 + 0.02 0.95
Riboflavin (mg) 1.06 + 0.06 1.08 + 0.02 0.75
Niacin (mg) 14.48 + 0.55 14.51 + 0.20 0.93
Vitamin C (mg) 114.91 + 10.62 117.03 + 2.73 0.78

P < 0.05

Table 5. Comparison of nutrients intake according to the prevalence of obesity of the subjects by menopausal status

Premature menopause Natural menopause
Normal(n=137) Obese(n=77) Normal(n=1,609) Obese(n=933)
mean SD mean SD r mean SD mean SD ’
Energy (Kcal) 1741.89 £ 620.12 1663.68 *  578.06 0.40 1709.34 £ 628.24 1721.25 £  662.01 0.66
Protein (g) 61.71 £  28.26 60.94 £ 30.22 0.86 60.46 * 2879 59.55 £ 29.22 0.45
Fat (g) 2871 £ 17.86 3258 + 26.47 0.23 30.04 + 21.91 28.08 £  22.00 0.04"
Carbohydrate (g) 306.49 + 116.64 280.45 = 95.02 0.12  305.20 £ 11556  312.07 £ 125.40 0.18
Fiber (g) 8.46 + 6.85 8.08 £ 8.16 0.74 8.24 &£ 6.47 8.20 &£ 6.81 0.87
Calcium (mg) 541.13 + 400.36 438.38 £  306.45 0.07  500.24 £ 319.41 47482 £  334.03 0.07
Phosphorus (mg) 1112.84 £ 460.63 1039.65 *+  471.24 0.30 1081.28 £ 449.84 1054.35 + 451.14 0.16
Iron (mg) 17.46 £+  15.64 13.43 =+ 8.37 0.05 1530 £ 11.15 1528 £ 11.64 0.96
Sodium (mg) 4758.78 £ 3172.01 4207.09 + 2253.67 0.21 4119.45 * 2797.92 4291.80 £ 2968.71 0.16
Potassium (mg) 3082.07 £ 1586.75 2963.34 £ 2028.09 0.66 3072.20 * 1656.49 3010.48 £ 1699.46  0.39
Vitamin A (ugRE) 761.44 * 728.87 75315 £ = 839.94 0.94  868.98 £ 1021.95 87340 + 111657 0.92
Carotene (ug) 4168.74 £ 4355.59 4152.15 + 501251 098 4652.58 * 5829.76 4730.08 £ 6564.53 0.77
Retinol (pg) 59.67 £  68.10 64.72 £ 76.73 0.64 81.89 + 187.13 76.19 £ 160.29  0.05"
Thiamin (mg) 1.11  +  0.526 1.16 £ 0.58 0.60 1.16  + 0.62 1.14 + 0.59 0.45
Riboflavin (mg) 1.09 =+ 0.58 1.00 £ 0.60 0.33 111+ 0.64 1.06 + 0.64 0.04"
Niacin (mg) 1493 + 6.95 15.01 =+ 6.63 0.94 14.84 =+ 7.61 14.40 £ 7.18 0.17
Vitamin C (mg) 111.66 £  87.90 109.34 + 95.81 0.87  123.07 £ 106.05 116.89 +  97.45 0.16

P < 0.05
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Table 6. Comparison of nutrients intake according to the prevalence of diabetes of the subjects by menopausal

status
Premature menopause Natural menopause
Normal Diabetes Normal Diabetes
(n=138) (n=41) P (n=1,530) (n=719) P
mean SD mean SD mean SD mean SD

Energy (Kcal) 1765.16 + 616.51 1574.04 +  558.33 0.08 1718.86 +  635.50 1719.93 *  656.35 0.97
Protein (g) 63.15 * = 29.10 56.49 £ 28.91 0.20 60.39 + 28.40 60.03 £ 30.08  0.78
Fat (g) 31.18 +  21.93 25.64 £ 19.33 0.15 29.79 £ 21.74 28.61 &£ 2241 0.23
Carbohydrate(g) 303.72 £ 11316  281.17 + 101.33 0.25 308.05 *+ 116.99  310.63 * 12545 0.63
Fiber (g) 817 + 7.15 8.11 + 6.91 0.97 8.31 + 6.40 8.10 £ 6.71 0.48
Calcium (mg) 521.561 + 38497 46570 *  328.81 0.40 499.40 £ 323.02  480.72 *+ 33417 0.21
Phosphorus (mg) 1113.15 £ 473,70 1021.00 +  408.92 0.26 1079.00 +  453.13 1064.82 *  449.40 0.49
Iron (mg) 16.34 £ 13.38 16.06 + 16.12 0.91 15.36  * 10.80 15.39 + 12.59  0.96
Sodium (mg) 4824.07 £ 3144.74 3731.78 £ 2041.85 0.04" 418526 £ 2776.48 4156.72 £ 2761.65 0.82
Potassium (mg) 3085.91 £ 1687.05 2779.25 + 1454.66  0.29 3088.89 + 164550 2999.46 + 1699.38 0.23
Vitamin A (ugRE) 800.39 £ 779.70 563.69 *  489.25 0.07 879.05 + 1039.36 892,55 * 1146.52 0.78
Carotene (ug) 4409.52 £ 4650.41 3074.47 £ 2904.47  0.08 4750.16 £  6082.05 4749.08 + 6478.06 0.99
Retinol (pg) 65.21 £  74.09 50.06 = 58.37 0.23 81.81 £  148.73 7717 £ 23489 0.57
Thiamin (mg) 112+ 0.52 1.09 =+ 0.53 0.81 1.16 + 0.59 115+ 0.66 0.97
Riboflavin (mg) 111 * 0.60 0.85 £ 0.41 0.01" 1.11 + 0.64 1.06  * 0.64 0.09
Niacin (mg) 15.12 £ 6.76 14.45 + 6.95 0.58 14.66  * 7.07 14.78 & 8.19 0.73
Vitamin C (mg) 11491 +  90.32 97.64 £ 77.78 0.27 122.42 £ 98.84 117.69 + 109.54 0.31
P < 0.05

Table 7. Comparison of nutrients intake according to the prevalence of hypercholesterolemia of the subjects by
menopausal status

Premature menopause Natural menopause
No(n=138) Yes(n=42) No(n=1,610) Yes(n=639)

mean SD mean SD r mean SD mean SD r
Energy (Kcal) 1746.15 + 62391 1633.99 £ 541.55 0.30 1717.76 ~ + 632.28 1710.97 + 657.41  0.82
Protein (g) 62.8 + 2924 58.29 + 2863 0.38 60.06 + 2802 60.26 +  30.86 0.88
Fat (g) 29.58 + 211 31.23 + 225 0.66 29.1 + 213 29.81 + 2337 0.49
Carbohydrate (g) 303.17 + 116.29  281.07 + 8864 0.26 309.45 + 118.26 30586 £ 121.55  0.52
Fiber (g) 8.17 + 751 8.08 + 5.4 0.94 8.4 + 6.84 7.82 + 5.54 0.05
Calcium (mg) 484.61 +  299.8 597.27 + 544.52  0.09 497.23 + 32575  480.48 £ 3285 0.27
Phosphorus (mg) 1106.82  + 468.33  1052.5 + 433.28  0.50 1076.75 ~ + 44596 1061.07 + 462.15  0.46
Iron (mg) 15.36 +  11.49 19.22 £+ 19.99 0.12 15.45 + 11.21 15.02 + 1177 0.42
Sodium (mg) 4579.73 £ 28144 453556 £ 3402.82 0.93  4178.77 £ 2751.05 415891 £ 2832.69  0.88
Potassium (mg) 3048.66 £ 1717.45 2905.62 £ 1332.34 0.62  3085.38  * 1665.08 2984.1 * 1656.43 0.19
Vitamin A (ugRE) 723.9 + 618.2 821.35 + 1011.83  0.45 889.83 + 1074.18 855.12 £ 10584  0.49
Carotene (ug) 3938.28 £ 3668.98 4581.56 £ 6061.93 0.40  4789.79 £ 6218.78 4579.85 £ 6074.72  0.47
Retinol (pg) 62.39 + 7093 62.87 +  74.09 0.97 77.92 + 146.92 86.05 + 24617  0.34
Thiamin (mg) 1.13 + 0.55 1.09 + 045 0.63 1.16 + 06 1.15 + 0.63 0.69
Riboflavin (mg) 1.06 +  0.59 1.06 + 058 0.99 1.11 + 0.65 1.06 + 0.63 0.15
Niacin (mg) 15.06 + 6.58 14.84 + 754 0.85 14.62 + 7.29 14.8 + 7.8 0.61
Vitamin C (mg) 111.7 +  89.68 107.87 + 80.76 0.80 122.55 + 103.26 116.74 £  99.96 0.22

P < 0.05
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Table 8. Comparison of nutrients intake according to the prevalence of hypertriglyceridemia of the subjects by

menopausal status

Premature menopause

Natural menopause

No(n=141) Yes(n=22) No(n=1,653) Yes(n=285) »
mean SD mean SD mean SD mean SD
Energy (Kcal) 1727.37 £ 620.36 1616.28 + 543.55 0.43 1720.74 + 636.01 1690.54 =+ 597.46 0.46
Protein (g) 62.30 =+ 29.97 53.69 =+ 24.44 0.20 60.57 =+ 28.35 57.31 £ 28.28 0.07
Fat (g) 30.06 =+ 21.92 26.23 =+ 16.85 0.43 29.87 £ 21.97 2853 £ 24.45 0.35
Carbohydrate (g) 298.74 + 111.92 289.85 £ 112.51 0.73 308.43 =+ 118.22 305.72 £ 107.94 0.72
Fiber (g) 7.98 £ 6.49 7.36 + 6.71 0.68 8.12 + 6.09 8.61 + 8.18 0.24
Calcium (mg) 533.90 =+ 398.20 331.31 £ 159.20 0.02" 495.06 =+ 317.87 471.60 =+ 373.41 0.26
Phosphorus (mg) 1098.43 £+ 469.54 949.28 +  363.89 0.16 1077.90 + 444,17 1027.29 =+ 432.80 0.08
Iron (mg) 16.19 =+ 14.75 14.12 =+ 11.60 0.53 15.17 =+ 10.47 1650 =+ 15.06 0.07
Sodium (mg) 4628.57 £ 3051.92 4431.18 £+ 2987.48 0.78 4190.24 =+ 2785.58 382477 + 2396.24 0.04"
Potassium (mg) 3001.25 £ 1556.01 2735.71 £+ 1606.95 0.46 3072.78 £ 1606.21 2904.83 =+ 1679.69 0.11
Vitamin A (ugRE) 738.68 =+ 629.13 830.59 =+ 1309.60 0.60 885.52 =+ 1080.91 814.01 =+ 877.87 0.29
Carotene (ug) 4053.32 £ 3709.86 4665.41 + 7930.77 0.55 4734.83 + 6205.59 4411.64 =+ 5109.36 0.41
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