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ABSTRACT

Objectives: The objective of this study was to examine the relations between total
vegetable and Kimchi intakes and the risk of metabolic syndrome (Mets) in Korean
adults.

Methods: This study used dietary intake and health data of 6668 subjects aged 20
years and over from the 2010-2011 Korea National Health and Nutrition Examination
Survey (KNHANES). Daily intakes of total vegetables and Kimchi were assessed by
24-hour recall data. The odds ratio of Mets risk according to daily intake of vegetables
and Kimchi was analyzed, respectively.

Results: The highest consumption of total vegetables was associated with a lower risk
of abdominal obesity (multivariable adjusted OR=0.56, 95% CI: 0.33, 0.93) in men and
lower risk of Mets (multivariable adjusted OR=0.67, 95% CI: 0.47, 0.94) in women.
Kimchi consumption was not related to the risk of Mets in both men and in women.
However, a higher intake of Kimchi was associated with an increased risk of elevated
blood pressure (Q1 vs Q5, multivariable adjusted OR=1.34, 95% CI: 0.95, 1.90, P for
trend= 0.0261) in women.

Conclusions: A higher intake of vegetables was associated with decreased risk of
abdominal obesity and Mets in both men and women, respectively. A higher
consumption of Kimchi was not related to the risk of Mets in both in men and in
women. However, a higher intake of Kimchi was associated with an increased risk of
elevated blood pressure in women.
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Table 1. General characteristics of Korean adults according fo quintiles of total vegetable intake
Men (n=2628) Women (n=4040)
Quintiles of total vegetable intake py Quintiles of total vegetable infake pY
Ql Q3 Q5 Ql Q3 Q5

N 525 526 525 808 808 808
T‘[’;‘;'('jfy?emb'e infake 1322434 341.7+14 74144107 <00001  865+1.7 251.7+1.1 6170484 <0.000]
Kimchi infake (g/day) 492+29 1369+4.6 2701+ 9.8 <0.0001 30.7+£1.6 101.6+£29 1908+6.6 <0.0001
Age (years) 380+08 414+06 419+ 0.6 <0.0001 392+06 408+05 43.3+05 <0.0001
Household income status

High (%)? 24.3 29.2 32.3 0.0208 25.1 26.8 33.6 0.0156
Education

College or higher(%) 37.5 40.9 451 0.2183 37.8 38.1 36.5 0.4827
Regular exercise

Yes (%)Y 41.8 44.7 46.3 0.2741 38.6 36.3 37.8 0.9051
Smoking status

Current smoker (%) 49.3 47.0 46.8 0.9344 8.1 7.6 4.1 0.1248
Monthly alcohol consumption

>1 cup (%) 77.4 79.9 79.9 0.6850 46.0 47.7 43.3 0.7475
Frequency of eating out

>1/day (%) 39.4 44.8 43.4 0.4231 18.0 16.6 14.6 0.7442
Frequency of fast food infake

>1/week (%) 3.3 2.7 3.3 0.9787 24 0.9 1.5 0.0167

Values are expressed as mean £ SE for contfinuous variables and percentage for categorical variables.
Ql, Q3, Q5 are the lowest, middle, and highest quintiles, respectively
1) P value is P for frend determined by GLM for continuous variables and P for difference by Chi-square test for categorical vari-

ables.

2) High was defined as Quatile 4 evaluated with monthly household income.
3) Regular exercise was defined as walking at least 30 minutes a day, more than 5 times per week.
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Table 2. General characteristics of Korean adults participants according fo quintiles of Kimchi intake
Men (n=2628) Women (n=4040)
Quintiles of Kimchi intake =) Quintiles of Kimchi intake =)
Q1 Q3 Q5 Ql Q3 Q5

N 525 526 524 808 805 808
Kimchi intake (g/day) 18.0+0.9 1189+08 3444+ 6.3 <0.0001 70x04 751105 2605+40 <0.0001
Total vegetable infake(g/day) 247.5+8.7 352.4+8.4 576.1 £10.8 <0.0001 201.9+8.9 260.3+9.0 4449+8.4 <0.0001
Age (years) 37.6+£07 407+06 437+ 0.6 <0.0001 388+06 398+05 43.1+06 <0.0001
Household income status

High (%)? 27.3 24.1 25.8 0.4225 32.6 30.8 26.4 0.0942
Education

College or higher (%) 42.7 40.6 a1.7 0.9790 40.2 42.7 33.0 0.0238
Regular exercise

Yes (%)% 47.9 1.9 44.8 0.0620 35.2 39.3 36.2 0.3402
Smoking status

Current smoker (%) 48.2 48.6 50.2 0.5757 8.3 8.3 52 0.1896
Monthly alcohol consumption

>1 cup (%) 79.4 79.0 76.0 0.7898 46.7 47.0 4.9 0.3518
Frequency of eating out

>1/day (%) 41.5 48.7 37.3 0.0344 18.5 19.1 11.8 0.0092
Frequency of fast food infake

>1/week (%) 4.4 1.9 3.3 05477 3.4 1.7 0.8 0.0089

Values are expressed as mean®ceSE for continuous variables and percentage for categorical variables.
Ql, Q3, Q5 are the lowest, middle, and highest quintiles, respectively.

1) P value is P for frend determined by GLM for confinuous variables and P for difference by Chi-square test for categorical vari-

ables.
2) High was defined as Quatile 4 evaluated with monthly household income.
3) Regular exercise was defined as walking at least 30 minutes a day, more than 5 times per week.

Table 3. Energy and energy adjusted nutrient intake according to quintiles of total vegetable intake in Korean adults

Men (n=2628) Women (n=4040)

Quintiles of total vegetable intake ’rrPe;Odr” Quintiles of fotal vegetable intake TTZ:%”
Ql Q3 Qb5 Ql Q3 Q5

N 525 526 525 808 808 808

Nutrient intake

Energy (kcal/day) 1,998.2+ 325 2374813453 2,894.9+ 36.8 <0.0001 1,442.6t 19.9 1,731.56+ 19.3 2,160.1+ 24.5 <0.0001
Carbohydiate (g) 34056+ 499 3704+ 44 3779+ 54 <0.0001 2838+ 25 2930+ 27 2984+ 33 00019
Protein (Q) 864+ 1.9 88.5+ 1.3 941+ 1.8 0.0698 598+ 08 647+ 08 689+t 1.0 <0.0001
Fat (Q) 573+ 14 518+ 1.4 508+ 1.4 0.0139 421+ 09 371 09 370+ 1.1 <0.0001
Calcium (mg) 4857+ 1756 5655+ 13.1 767.7%+ 214 <0.0001 4058+ 10.7 4623+ 92 613.6%t 13.2 <0.0001
Iron (MQ) 134+ 04 175+ 05 22,7t 0.7 <0.0001 108+ 03 129+ 03 182+ 0.8 <0.0001
Sodium (Mg) 4,277.7£1000 5,837.4+£108.6 8,627.5£201.6 <0.0001 3,196.9+ 61.1 4,302.7+ 83.5 6,200.2£161.6 <0.0001
Pofassium (Mg) 2,824.1+ 54.4 3,449.3+ 455 4,491.6+ 621 <0.0001 22652+ 47.1 27613+ 34.1 3,7269+ 60.5 <0.0001
Sodium/Potassium 1.6+ 00 1.8+ 00 20+ 0.0 <0.0001 1.6+ 00 1.7+ 00 1.7+ 0.0 <0.0001
Potassiumy/Sodium 08+ 00 07+ 00 0.6+ 0.0 <0.0001 09+ 00 0.7+ 00 08+ 0.0 <0.0001
VitaminA (ugRE) 7704+ 913  981.4%+ 485 1319.6%f 492 <0.0001 548.0%+ 26.6 7005+ 24.2 1,293.9+ 46.7 <0.0001
Carofine (uQ) 3,643.11£5634.1 4,9748+264.7 7,205.8+274.1 <0.0001 2,431.8+141.5 3,493.5+134.6 7,068.0+276.2 <0.0001
Refinol (ug) 1884+ 147 2045+ 58.9 972+t 132 <0.0001 1157+ 50 1082% 120 97.6t 9.1 0.0586
Thiamine (Mg) 1.5+ 00 1.6+ 00 1.8t 0.0 <0.0001 1.1+ 00 1.2+ 00 14%+ 0.0 <0.0001
Riboflavin (Mg) 1.6+ 00 1.5+ 00 1.7£ 0.0 0.0002 1.1+ 00 1.1+ 00 1.3+ 0.0 <0.0001
Niacin (mg) 196+ 04 209+ 03 23.1+ 0.5 <0.0001 133+ 02 149+ 02 17.2+ 0.3 <0.0001
VitaminC (mg) 81.8+ 4.1 1127+ 40 1701+ 4.7 <0.0001 785+ 38 1060+ 44 15653+ 4.6 <0.0001

Values are presented as mean =+ SE.
Ql, Q3, Q5 are the lowest, middle, and highest quintiles, respectively.
1) P for tfrend from GLM unadjusted for energy infake and adjusted for energy for other nutrients.
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0.05), BMI(P for trend < 0.01), o]¢+7] (P for
trend < 0.05), 8% $/3 A%(P for trend < 0.05)2 ¥
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S5 58] 7T FoRE S BATHP for trend <
0.05).

712 A2k = A AZA) 9k AeEHA 2| E2 Al
RS W (Table 6) YA Aol x| A eo] wke
= slglEdv Zhdshe A0 2 U (P for trend <
0.00l), BMI(P for trend < 0.05), +%7] €< (P for
trend < 0.05), ©]¢t7] (P for trend < 0.05), 3
/A (P for trend < 0.05)2 o= A d-S HTh
oA 9] A-f-elli= 1A AAT] Hokdg= &= (P for
trend < 0. 001), 4%7] "4 (P for trend < 0.05)> %
ofx|+= S B oL BMI(P for trend < 0.001), o]+

Table 4. Energy and energy adjutsetd nutfrient infake according fo quinfiles of Kimchi intake in Korean adults.

Men (n=2628) Women (n=4040)
Quinfis of Kimchi infake Plor Quinties of Kimchi infake Plor
frend frend
Q1 3 Q5 Ql 3 Q5

N 505 526 524 808 805 808
Nutrient intake
E[Eg/y oy 23048 & 36323691 % 359 26105+ 363 <0001 16331 + 22917565 + 224 19103 + 221 <0000
C[S']mhyd’me 3410 + 55 3576+ 42 3834 + 47 <0000 2788 + 30 2891 + 22 3023 + 24 <0.000]
Profein (g) 892+ 18 914+ 22 883+ 13 06300 641+ 08 645+ 08 656 + 09 00342
Fot(g) 583 + 14 529+ 13 481+ 12 <00001 419+ 09 394+ 08 352 + 08 <0.000]
Cacium(mg) 5351 + 185 5695 + 150 6700 + 181 <0.0001 4491 + 107 4810 + 132 5403 + 109 <0.0001
ffon (mg) 154+ 05 182+ 06 200+ 08 <0001 126+ 03 134+ 03 154 + 07 00004
Sodum (Mg) 46875 + 1358 60429 + 117.1 83881 + 189.8 <0.0001 3,377.3 + 73540231 + 830 62961 + 117.9 <0.0001
P‘[Dr:féls'“m 31003 + 52834720 + 551 39587 + 561 <00001 26058 + 51927729 + 438 32617 + 541 <0.0001
Sodiurry 16+ 00 18+ 00 22+ 00<00001 14+ 00 16+ 00 20+ 00<0.000]
Potassium
Pcs’g‘fjiﬂfnm/ 08+ 00 06+ 00 05+ 00<00001 10+ 00 08+ 00 06 + 00 <0.0001
Vitamin A
o) 9015 + 627 9710 + 832 1,0455 + 460 01650 7047 + 335 7763 + 274 8993 + 325 00016
Corofine (ug)  4.349.2 + 356.3 4972.7 + 4906 5557.1 + 2442 00066 3,377.9 + 182138364 + 1512 4,7409 + 193.7 <0.0001
Refinol (ug) 1848 + 197 1888 + 570 1046 + 141 00144 1161+ 87 1287 + 143 911 + 63 00035
Thomine(mg) 15+ 00 16+ 00 17+ 00 00026 11+ 00 12+ 00 13+ 00 <0.0001
Rbofavn(mg) 15+ 01 15+ 00 15+ 00 0982 1.1+ 00 12+ 00 12 + 00 00119
Niacin (mg) 204+ 04 208+ 04 214+ 04 02541 148+ 02 152+ 02 157 + 03 00470
ViaminC(mg) 922 + 35 1050 + 33 1421 + 42 <00001 952 + 42 1029 + 35 1323 + 4.4 <00001

Values are presented as mean * SE.
Ql, Q3, Q5 are the lowest, middle,

and highest quintiles, respectively.
1) P for frend from GLM unadjusted for energy infake and adjusted for energy intake for other

nutrients.
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