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ABSTRACT

This study was conducted to analyze physical characteristics and nutrient intakes according
to menopause and number of years passed using National Health and Nutrition Examination
Survey (2013- 2019) data. Subjects were classified as premenopausal, { 1 year menopausal, <
1-3 years menopausal, and ) 3 years postmenopausal. Height, weight, body mass index, and
waist circumference were lower in the < 1-3 years postmenopausal group than in premenopausal
group. Thiamine, vitamin C, and potassium intakes were lowest in the premenopausal group.
The nutritional quality indices of all nutrients, except calcium, were ) 1. The prevalence of
chronic disease was lowest in the premenopausal group and highest in the > 3 years
postmenopausal group. Rapid physical changes occurred within 1 to 3 years after menopause,
and subjective health perception deteriorated. In addition, the consumptions of fish, shellfish,
and animal foods were lowest, while the intakes of dietary fiber, potassium, and vitamin C were
highest. On the other hand, serum total cholesterol, serum LDL- cholesterol, and
hypercholesterolemia were highest in this group. This study confirms health status is dependent
on menopausal age, and shows a differential health promotion program based on actual and
menopausal age is required for postmenopausal women.
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Table 1. General characteristics according to years after menopause

N(%)
Premenopausal Postmenopausal
Variable (0=2.162) <1 year {1-3 year >3 year x 2-value p
’ (n=474) (n=536) (n=703)
Age(yr)
45-49 1,503(70.5) 93(22.1) 78(15.4) 76(11.7) 1,158.98 0.0001
50-55 659(29.5) 381(77.9) 458(84.6) 627(88.3)
Education
<High school 1,343(62.4) 345(71.7) 400(76.4) 544(71.5) 79.733 0.0001
>College 819(37.6) 129(28.3) 136(23.6) 159(22.5)
Income
Low 502(22.7) 98(19.7) 123(22.0) 175(24.0)
Mid-low 544(25.6) 123(24.6) 132(24.7) 164(24.6) 8.139 0.721
Mid-high 551(25.9) 130(29.1) 132(26.4) 159(23.0)
High 565(25.8) 123(26.6) 149(26.9) 205(28.3)
Marriage
Yes 2,092(97.3) 469(98.9) 530099.1) 691(98.5) 11.302 0.014
No 70( 2.7) 5C 1.1 6( 0.9) 12( 1.5)
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Table 2. Anthropometric characteristics according to years after menopause?

Premenopausal Postmenopausal
Variable (1=2.162) <1 year {1-3 year >3 year F-value p
’ (n=474) (n=536) (n=703)

Height 1583 + 0.3? 1578 + 0.4 157.3 £ 04> 1575 + 0.4 4.09 0.007
Weight 589 + 0.7° 58.2 + 0.8 569 + 0.8 584 + 0.8° 6.02 0.0001
BMI? 235 + 0.2° 233 + 03" 229 + 03" 235+ 03 402 0.007
Waist circumference 784 + 0.6° 78.3 £ 0.8° 772 £ 0.7 788 + 0.7° 3.26 0.021
Mean + SD

YResults are presented as means + standard errors adjusted for age, education and marital status
YDifferent superscripts indicate significant differences
YBMI: Body mass index (kg/m?)
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Table 3. Subjective health status and eating habits according years after menopause

N(%)
Premenopausal postmenopausal
Variable (0=2.162) <1 year {1-3 year >3 year ¥ 2—value b
’ (n=474) (n=536) (n=703)
Subjective health status
Good 662(31.0) 132(27.3) 118(22.4) 179(24.1) 5476 0.0001
Moderate 1,174(54.3) 257(55.1) 325(60.8) 358(50.9) ) )
Bad 326(14.7) 85(17.7) 93(16.8) 166(25.0)
Frequency of breakfast
1-4/week 532(25.2) 98(21.2) 112(22.6) 135(18.9) 13.02 0.018
5-7/week 1,630(74.8) 376(78.8) 424(77.4) 568(81.1)
Frequency of eat out
>2/day 1,071(48.7) 209(43.5) 229(42.4) 278(40.0)  20.00 0.002
{2/day 1,091(51.3) 265(56.5) 307(57.6) 425(60.0)
Nutritional education
Yes 80(3.9) 13( 2.7) 21(3.8) 42(5.7) 7.30 0.123
No 2,082(96.1) 461(97.3) 515(96.2) 661(94.3)
Nutritional label recognition
Yes 1,992(92.1) 430(91.3) 472(88.3) 602(85.5)  28.61 0.0001
No 170( 7.9) 44( 8.7) 64(11.7) 101(14.5)
Nutritional label check
Yes 881(41.5) 170(38.2) 181(33.1) 231(34.2) 19.87 0.002
No 1,281(58.5) 304(61.8) 355(66.9) 472(65.8)
Interest nutrients
Calorie 399(18.8) 60(13.8) 67(12.6) 79(12.3)
Carbohydrate 26( 1.3) 5(1.3) 13( 2.9) 13( 1.9)
Sugar 77( 3.9) 10( 2.5) 10( 1.8) 16( 2.4
Protein 42(2.3) 17( 3.3) 11( 2.6) 19( 2.5
Fat 44( 2.1) 13( 3.4 19( 2.8) 14( 1.7 6380  0.007
Saturation fat 18( 0.7) 7( 1.4 40.7 4( 0.5
Trans fat 139( 6.1) 28( 6.7) 28( 4.5) 36( 5.4)
Cholesterol 51( 2.4) 18( 3.5) 13( 2.3) 26( 3.6)
Sodium 85( 3.8) 12( 2.3) 16( 2.8) 24( 4.0)
Not care 1,281(58.5) 304(61.8) 355(66.9) 472(65.8)
Dietary supplements
Yes 1,308(60.5) 313(66.2) 344(65.0) 434(62.3) 7.78 0.102
No 854(39.5) 161(33.8) 192(35.0) 269(37.7)
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Table 4. Food intakes according to years after menopause?

Premenopausal Postmenopausal

Variable (0=2.162) <1 year {1-3 year >3 year F-value p
s (n=474) (n=536) (n=703)
Grain 1575 + 37 1604 + 48 160.1 + 48 1578 + 44 0.33 0.804
Potato 25 + 27 26 + 4.1 276 + 4.1 22 + 32 0.85 0.469
Sugar 63 + 07 63 £ 08 58 + 0.8 63 + 08 0.39 0.76
Beans 185 + 23 203 + 3.2 26 + 32 183 + 25 1.10 0.349
Nuts 44 + 10 57 + 14 48 + 12 47 + 1.1 0.45 0.718
Vegetables 180.7 + 79 1870 + 103 1940 + 102 1971 + 9.2 2.38 0.068
Mushroom 59 + 28 47 + 28 65 + 29 62 + 28 2.24 0.081
Fruits 1229 + 7.7° 1232 + 11.0° 1494 + 11.4* 1396 =+ 10.3® 3.08 0.026
Seaweed 177 + 25 151 + 34 123 + 3.1 149 + 33 1.29 0.277
Seasoning 165 + 0.8 168 + 13 166 + 1.1 179 + 12 0.50 0.684
Oil(Plant) 39 + 03 40 £ 03 41 £+ 03 36 £ 03 1.87 0.133
Etc food(Plant) 022 £ 0.07 0.05 + 0.08 0.06 £ 0.09 0.13 £ 0.09 1.41 0.239
Meat 339 £+ 21 342 + 33 327 + 3.1 363 £ 3.1 0.35 0.791
Egg 186 + 1.3 181 + 18 170 + 1.7 155 + 16 237 0.069
Fish 620 + 48 557 + 62® 500 + 58 509 £+ 59° 2.61 0.05
Milk 599 + 6.4 5712 + 1.7 587 + 74 581 + 7.2 0.10 0.96
Oil(Animal) 0.12 + 003 004 + 003" 008 + 003" 0.10 + 004 455 0.003
Etc food(Animal) 043 + 039° 041 £ 039 038 + 039 047 + 048  3.00 0.03
Beverage 11570 + 11.0 1081 + 132 1198 =+ 136 105.1 + 125 0.70 0.55
Alcohol 282 + 63 325 + 96 204 + 7.7 301 + 78 1.13 0.334
N of food type 125 + 0.1 125 + 0.2 125 + 02 123 + 02 1.56 0.196
Mean + SD

YResults are presented as means * standard errors adjusted for

PDifferent superscripts indicate significant differences

age, education, and marital status
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Table 5. Nutrients intakes according years after menopause?

Premenopausal Postmenopausal
Variable (n=2.162) <1 year {1-3 year >3 year F-value p

’ (n=474) (n=536) (n=703)

Energy 1,730.5 + 392 1,7233 =+ 476 1,7186 + 479 1,741.0 + 483 0.11 0.957
Water 1,038.6 + 339 10462 £+ 410 1,108 + 446 11,0720 = 408 1.41 0.237
Carbohydrate 2751 = 6.3 2758 £+ 80 2806 + 8.1 2716 + 82 0.28 0.843
Protein 624 + 20 624 + 25 617 £ 22 632 + 23 0.22 0.885
Fat 394 £+ 15 381 £ 18 379 + 17 391 + 18 0.49 0.69
Fiber 244 + 07?249 = 10° 266 + 1.0° 259 + 09° 315 0.024
Calcium 506.3 = 17.3 4855 + 216 503.6 + 22.1 5212 + 235 0.97 0.406
Phosphorus 998.0 + 29.1 1,0020 =+ 340 1,0123 + 340 11,0248 + 345 0.48 0.693
Iron 124 + 0.3 132 = 05 128 £ 05 129 + 04 1.10 0.349
Sodium 3,171.6 £ 927 3,1120 £ 1280 3,1258 + 1247 3,1728 + 128.6 0.15 0.929
Potassium 27754 + 80.4° 28804 + 108.8° 30126 =+ 106.2° 29443 =+ 102.9° 3.44 0.016
Vitamin A 617.8 + 288 599.5 + 464 691.7 + 490 669.2 + 434 1.35 0.255
Thiamine 1.34 = 0.04 1.40 £ 0.05 143 = 0.05 142 £+ 005 1.52 0.208
Riboflavin 143 = 0.04 141 £ 0.05 1.39 £ 0.05 1.39 £+ 0.05 0.46 0.711
Niacin 130 = 04 133 = 06 132 £+ 05 135 £ 05 0.55 0.647
Vitamin C 769 =+ 4.1° 841 + 69° 1042 £+ 9.5° 86.8 + 59% 365 0.012
Carbohydrate% 65.1 = 0.6 656 = 08 662 + 0.7 653 + 08 1.12 0.339
Protein% 148 + 0.3 147 = 04 144 + 03 148 £+ 03 1.29 0.274
Fat% 202 + 0.5 198 + 06 195 + 06 199 + 06 0.65 0.584
Mean = SD

YResults are presented as means + standard errors adjusted for age, education and marital status

IDifferent superscripts indicate significant differences
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¥ A1} Aol e RAIRIAES] 9% d
T E " w &A% A7 Table 73 2t} Elopyl
(p<0.05), ®IEF C(p<0.01), ZE(p<0.001)<]
FF D=7t G35 Zpo|7t ATk Elorle] JF
4z 4 & 149 vTk0.83 mg)d} #HF &
1-3¢ 1|9k (0.84 mg)ell Blsh H7 #(0.79 mg)
oA worth HEdl Co ¥F dEe #HAE &
1-3¥ "TH57.5 me)elA 7 =4 vehd Bt
H, H7 H(44.5 mg)ellA 7 1otk Z4E9
Fg U= {174 F 1-39 H|7K1,768.7 mg)el
A 7 E9kom, H7 & 1-3d ugio] ulg) 5
7 % 34 0]4K(1,720.3 mg)ollA Rk, #HE A
(1,632.8 mg)ollAl 7§ Rokth. JY¥ dio] /9
Sk Zpol7} QIRiE Elotyl, HlElY C, ZF 1F T
7 oA 7HE w2 HHHE HAch

Table 6. Undernutrition status according to number of years after menopause

N(%)
Premenopausal Postmenopausal
Variable - <1 year {1-3 year >3 year x2-value p
(n=2,162)
(n=474) (n=536) (n=703)

Energy 677(32.3) 142(29.6) 162(30.6) 227(32.3) 178 0723
Protein 796(37.4) 184(37.9) 211(39.4) 274(39.5) 145 0776
Calcium 1,378(63.3) 290(59.5) 318(61.7) 406(58.0) 710 0.149
Phosphorus 842(39.3) 166(33.8) 189(35.7) 250(37.1) 6.58  0.169
Iron 968(45.5) 214(42.4) 247(48.2) 327(46.3) 3.55 0424
Vitamin A 1,370(63.8) 297(62.3) 337(65.1) 448(64.4) 0.95  0.858
Thiamine 1,585(74.0) 337(71.8) 361(68.1) 461(66.7) 17.04  0.006
Riboflavin 1,849(86.3) 424(90.1) 467(87.3) 605(85.8) 5.69  0.217
Niacin 528(24.8) 117(23.4) 132(25.1) 180(25.7) 0.88  0.882
Vitamin C 1,147(54.4) 131(28.5) 154(29.7) 178(26.3) 272.50  0.0001
Sodium 311(15.2) 76(15.9) 87(16.0) 122(16.5) 0.79 0.893
Potassium 1,622(76.0) 355(76.7) 373(70.4) 501(72.1) 10.61  0.042
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Table 7. Nutrient densities according to years after menopause

Postmenopausal
. Premenopausal
Variable (1=2.162) {1 year {1-3 year >3 year F-value p
(n=474) (n=536) (n=703)

Carbohydrate  160.5 =+ 1.5 161.6 + 2.0 1649 + 19 1614 + 2.0 2.39 0.067
Protein 362 + 0.7 36.0 £ 09 356 £ 08 362 + 0.8 0.46 0.709
Fat 221 £ 05 217 = 0.7 215 = 0.7 21.8 £+ 0.7 0.41 0.745
Vitamin A 3685 + 174 379.8 £ 32.5 4284 + 374 3940 =+ 234 0.90 0.441
Thiamine 079 + 002 083 + 003" 084 + 0020 082 + 002" 301 0.029
Riboflavin 0.83 £ 0.02 0.84 + 0.03 0.82 =+ 0.03 0.81 = 0.02 1.19 0.312
Niacin 77 £ 0.2 78 £+ 0.3 78 £+ 03 78 = 0.3 0.35 0.791
Vitamin C 45 + 22° 490 £ 37 575 + 4.3 51,5 = 3.6 431 0.005
Calcium 3105 + 126 3009 + 139 307.5 £ 135 3120 + 14.0 0.49 0.691
Phosphorus 586.0 + 11.5 5927 + 134 5934 + 125 5955 + 132 0.54 0.652
Iron 72 + 0.2 79 = 03 75 = 0.2 76 = 0.2 2.25 0.08
Sodium 1,844.1 =+ 40.1 1,812.4 + 57.0 1,806.8 + 56.6 11,8332 + 573 0.25 0.858
Potassium 1,632.8 + 32.6° 11,7069 =+ 432° 1,768.7 + 452* 1,720.3 =+ 41.6° 5.94 0.0001
Mean + SD

DResults are presented as means * standard errors adjusted for age, education, and marital status
PDifferent superscripts indicate significant differences
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x oF WA X4k O3 Aol S Lepyct. Fotyl

AT o] ME EAGAASE) AF A 9 I WA A%k 3G F 1-39 v]ek(1.06)°]
4 A%E waEA ATHs Table 83 20k 8 A 7% ¥4 UEhd e, 57 #0.82)04 7
OFl(p<0.01), BHE(0.05), A(p<0.05)9]  F wekeh elmSehule] gof A A5t A

Table 8. Indices of nutritional quality according to years after menopause”

Postmenopausal
) Premenopausal
Variable (1=2.162) <1 year {1-3 year >3 year F-value p
(n=474) (n=536) (n=703)

Protein 1.34 + 0.03 1.33 + 0.03 1.32 + 0.03 1.34 + 0.03 0.42 0.74
Vitamin A 1.09 + 0.05 1.13 + 0.10 127 + 0.11 1.17 + 0.07 0.91 0.435
Thiamine 0.82 + 0.04" 0.90 + 0.07* 1.06 + 0.08 0.95 + 0.07° 4.20 0.006
Riboflavin 1.32 + 0.03 1.40 + 0.05® 1.41 + 0.04° 138 + 0.04° 293 0.032
Niacin 1.29 + 0.03 1.29 + 0.04 1.26 + 0.04 1.24 + 0.04 1.20 0.308
Vitamin C 1.01 + 0.03 1.03 + 0.04 1.03 + 0.04 1.03 + 0.04 0.34 0.797
Calcium 0.77 + 0.03 0.75 + 0.03 0.76 + 0.03 0.77 + 0.03 0.35 0.786
Phosphorus 1.55 + 0.03 1.57 + 0.04 1.57 + 0.03 1.57 + 0.03 0.54 0.657
Iron 1.31 £ 0.03° 1.43 + 0.05° 1.36 + 0.04® 1.39 + 0.04° 2.79 0.039
Mean + SD

YResults are presented as means + standard errors adjusted for age, education and marital status
DDifferent superscripts indicate significant differences
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& 19 vek(1.40)3% #H74 & 1-34 v]vk1.41)ol =3t @3 Aot dS 54 #(0.70 mg/dL)
vl #7 A(1.32)o14 Rdct. Ho] I 44 o] H74 % 14 u|7H0.72 mg/dL) "7 % 1-3
Ag= 17 & 19 vek1.43)004 7 =11 5 | vRHO0.72 mg/dL), =74 ¥ 39 °]4H0.72
%‘ A1.3DelA 7P Itk ¢ 44 A& mg/dL)ETH §-9JotA Wokth. @3 F ZHAH)

A% el wjEkl A, HER C, FEEE, 22 9§74 #A(202.2 mg/dL)ETt §7 & 149 1]

140 4, 9l L HE {04 L A A57t 7H208.8 mg/dL)¥ #H7 ¥ 1-39 mI¥H209.5
1 o[Fo& AALS] Ho| 955130, ZHd 1t mg/dL)°] F-9J5tA &9ttt 8% HDL-ZAH|
£ F30lA ¥ A4 A47t 1 wTke R Vet 2 174 ¥ 34 o]455.5 mg/dL)olA 71 &
%’tﬂ v w7 £ 19 1RH57.8 mg/dL) #H73

9. Malsiy EY % 1-39 H¥K57.3 mg/dl)el =343, 4
ZAFEALY] EHAAL T FAE HIEA LDL-ZYAHES H7 #(123.3 mg/dL)°lA
g A3= Table 99 Zth EF 24EA(p( 7 @2 £AE Btk 1Y AHEES HE

0.001), 8% iﬂﬂo}ﬂﬂ(p@.on g4 & =9 2 97 & 1-34 uR31.1%ES H74 & 33
*Eﬂi(p<0 01), €% HDL- iﬂl*EﬂE(p@ 05.  olQ27.7%°0A oA VA vehdch wiE@Te

g% LDL-ZEAHE(p<0.01), 2HEE H7 F 1-39 "9H5.65)004 7P Wekar, #H7%
% F180157(p<0.001), ““‘”‘:rL(p@ 01)7} ot %(5.92)014 F-9lsHA =8kt H73 * 1-34 7
AfolE H oA 7P & FAE HQ FES EH T F

g% 94d4E ¥4 H(12.8 mg/dL)ET 5 g AElE, €% LDL-ZEAEHE, 1 AHEE
74 % 19 "vK13.7 mg/dD)¥ H7 & 1-3 7 Z oFslon, H7 & 39 oliolA 7P =2
TH13

7 mg/dl)el ¥UT, T FAME A3 £ SAg 6l FEL FF A4LAAT, W7 A
39 018142 mg/d)9] EF 4HATH T A MY e XS B FRE WMET A

Table 9. Blood test result according to years after menopause?

Premenopausal Postmenopausal

Variable (0=2.162) <1 year {1-3 year >3 year F-value p
' (n=474) (n=536) (n=703)

Blood urea 128 + 02 137 +03* 137 +03° 142 + 03 1533 0.0001
Blood creatinine 0.70 + 0.01° 0.72 £ 0.017 0.72 + 0.017 0.72 + 0.01* 5.37 0.001
Total cholesterol 2022 + 2.0° 2088 £ 27° 2095 £ 27 2055 + 2.4 492  0.002
HDL-cholesterol 56.7 + 0.8° 578 =+ 1.0° 573 £+ 1.0° 555 + 0.9° 2771 0.043
Triglyceride 1163 + 45 1175 + 5.7 1209 + 59 1217 £ 58 0.46  0.708
LDL-cholesterol 1233 + 1.9 1283 + 2.4 128.8 + 2.4° 1275 + 2.2¢ 3.94 0.008
Hypercholesterolemia 335(15.1) 125(26.0) 153(31.1) 195(27.7) 104.597 0.0001
White blood cell 5.92 + 0.09° 574 + 0.12% 5.65 £ 0.11* 5.64 £ 0.117 4.40  0.004
Red blood cell 4.39 + 0.03 443 + 0.03 4.39 + 0.03 4.38 + 0.03 231 0.074
Uric acid 446 + 0.07 4.59 + 0.10 4.64 + 0.10 4.52 + 0.10 201 0.11
Mean + SD
N(%)

D Results are presented as means * standard errors adjusted for age, education, and marital status
2 Different superscripts indicate significant differences
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Table 10. Chronic diseases according to years after menopause

N(%)
Postmenopausal
. Premenopausal )
Variable A1 year {1-3 year >3 year x “—value p
(n=2,162)
(n=474) (n=536) (n=703)

High blood pressure 204( 9.1) 67(14.1) 78(14.7) 138(18.9) 53.34 0.0001
Dyslipidemia 145( 6.3) 53(12.4) 68(13.8) 121(16.6) 79.05 0.0001
Stroke 11€ 0.6) 1€ 0.2) 1€ 0.5) 4( 0.5) 1.32 0.785
Myocardial infarction 5(0.2) 3(0.9 3(0.5 3(0.5 5.52 0.238
Angina 1€ 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0.66 0.896
Diabetes 47( 2.3) 21( 4.6) 250 4.7) 51( 7.6) 41.24 0.0001
Depression 52( 2.5) 13( 2.4) 13( 2.5) 29( 4.2) 6.44 0.217
Metabolic syndrome 369(16.9) 88(17.1) 122(21.9) 168(25.0) 25.81 0.0001
10. DHdEet QHE o< #1744, ¥4 = 149 vlgh, H4 £ 1-34
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