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Abstract A total of 5,597 Korean subjects aged 20—64 years were analyzed using the KNHANES
2013—2015. Among the subjects, 41.1% of males and 5.5% of females were smokers, and risk of
developing metabolic syndrome in smokers was significantly increased in men with age, alcohol,
physical activity, obesity, and sleep(aOR 1.785, 95% CI 1.004—3.174), whereas it was not significantly
higher in women. As a result of analyzing the difference of average nutrient intake according to
smoking and metabolic syndrome, the energy, retinol and vitamin C intake were significant when age
and gender were corrected in the smoker and metabolic syndrome group. In this study, we found that
smoking behavior and metabolic syndrome were related to nutrient intake which requires a national

level of lifestyle intervention for the prevention and management of metabolic syndrome.
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Table 1. Clinical profiles of 5,597 Koreans

32dEE 2 A
Table 20014 thd<* 5 AA Tk 749 Aol A
20—29417} 37.8%, 30—49417} 46.9%, 50—644|7}
34.3% 30—40the] AA FA vl 7P %L, o
ol AE 20—29417F 9.2%, 30—49A17} 5.4%, 50—644
7} 3.7%= 20019] HA FA HlEe] 7MY =9kt

Table 3014 that 5 2 13 B¢t 913] ol &
$- A 76.6%, 914 46.8%0190 0, FAkA Al
A

AHEo] e IALS 39.5%, XS 45.3%F

1k

L
L
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Number of subjects

Total (n=5,597)

Men (n=2,187) Women (n=3,410)

Mean + SE Mean + SE Mean + SE ?
Age 421 0.2 414 £ 03 427 = 0.3
Height(cm) 165.2 =+ 0.2 1724 £ 0.2 158.7 £+ 0.1
Weight(kg) 65.1 =+ 0.2 73.0 = 03 58.0 + 0.2
Waist Circumference(cm) 81.0 £ 0.2 855 £ 0.2 769 *+ 0.2
> 90(Men) / = 85(Women) (n(%)) 1346 (23.5) 653  (13.8) 693  (9.8) <.0001"
Normal 4251 (76.5) 1534 (33.8) 2717 (42.6)
SBP(mmlg) 1143 £ 0.3 1178 £ 0.4 111.1 + 0.3
DBP(mmHg) 754 % 0.2 783 = 0.3 727 £ 0.2
Hypertension
SBEI’)BEP g’%?ﬂiﬁ“%‘&)) 1172 (20.2) 629  (12.9) 543 (7.2) <.0001"
Normal 4425 (79.8) 1558 (34.7) 2867  (45.2)
Triglyceride(mg/dl) 135.1 £ 1.9 167.8 £ 3.2 105.0 £+ 1.4
> 150 (n(%)) 1495  (27.4) 880  (18.8) 615  (8.6) <.0001"
Normal 4102 (72.6) 1307 (28.8) 2795  (43.8)
HDL cholesterol (mg/dl) 51.7 + 0.2 475 £ 0.2 55.6 + 0.2
> 40(Men) / = 50(Women) (n(%)) 1952 (32.3) 590  (12.3) 1362 (20.0) <.0001"
Normal 3645 (67.7) 1597 (35.3) 2048 (32.4)
Fasting Blood Sugar(mg/dl) 975 £ 04 100.2 £ 0.6 95.0 = 04
= 110 (n(%)) 688  (11.2) 374 (7.0) 314 (4.2) <.0001"
Normal 4909  (88.8) 1813 (40.6) 3096  (48.2)
p < 0.05

Table 2. Prevalence of cigarette smokers as classified into age group

Age Non Smoker Current Smoker Previous Smoker
N % N % N %
Men
20-29 146 42.1 138 37.8 64 20.1
30—-49 218 22.3 461 46.9 300 30.8
50—64 152 17.5 291 34.3 417 48.2
Total 516 25.2 890 41.1 781 33.7
Women
20-29 347 82.9 36 9.2 36 7.9
30—49 1388 86.9 89 5.4 125 7.7
50—64 1303 93.2 45 3.7 41 3.1
Total 3038 88.3 170 5.5 202 6.2
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Table 4914 thalold A& Z dlelEd 7l HAd oA
90 cm o)) S 29%, oJAolA 85 cm o)A+l A9
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Table 3. Prevalence of negative health behavior as classified into age group

Age Monthly Drinking Physical Activity Obesity Hours of Sleep
>1 No BMI>25 =5
N % N % N % N %
Men
20—29 275 79.1 83 22.3 112 32.5 33 10.6
30—49 770 78.4 435 44.3 428 43.4 114 12.3
50—64 609 71.8 413 44.7 340 39.5 117 13.0
Total 1654 76.6 931 39.5 880 39.8 264 12.1
‘Women
20—29 244 55.6 160 38.3 59 14.8 33 8.1
30—49 826 51.3 729 44.7 345 21.6 188 12.6
50—64 470 35.4 722 49.8 491 34.2 237 16.9
Total 1540 46.8 1611 45.3 895 24.6 458 13.2
Table 4. Prevalence of metabolic syndrome as classified into age group
Age Waist Circumference Blood Pressure Impaired glucose Dyslipidemia Metabolic
tolerance Syndrome
> 90 cm(Men) SBP = 130 mmHg
and/or Fasting Blood Sugar Triglyceride HDL cholesterol 3 or more
> 85 em(Women) (mg/dl) (mg/dl) (mg/dl) components
DBP = 85 mmlHg
Men
20—-29 74 20.6 59 16.5 9 2.6 79 22.8 70 19.2 14 3.9
30—49 307 31.7 298 29.2 134 14.0 439 44.5 261 26.0 71 7.1
50—64 272 30.7 332 39.5 231 24.6 362 43.8 259 30.2 82 9.1
Total 653 29.0 689 29.5 374 14.7 880 39.5 590 25.8 167 7.0
Women
20—-29 37 9.4 11 2.8 4 1.0 20 5.6 107 27.4 0 0
30—49 250 16.4 180 10.5 87 5.3 226 14.4 587 36.3 35 2.3
50—64 406 26.8 442 30.9 223 15.7 369 25.0 668 46.6 93 6.0
Total 693 18.6 633 15.9 314 8.0 615 16.4 1362 38.2 128 3.2
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Table 5. Prevalence of negative health behavior and metabolic syndrome as classified into cigarette smoking

Non Smoker

Current Smoker Previous Smoker

N % N % N % D
Monthly Drinking <.0001"
No 1025 15.2 97 1.9 155 2.9
=1 897 14.6 114 2.3 115 2.2
=1 1236 21.7 418 9.2 390 7.7
=2 396 6.8 431 9.1 323 6.5
Physical Activity 0.0169"
=1 1616 24.9 511 10.3 415 7.4
=1 1938 33.4 549 12.2 568 11.9
Obesity <.0001"
< 18.5 172 3.2 36 0.8 31 0.6
18.5 - 22.9 2399 39.6 610 12.8 574 11.2
> 23 983 15.4 414 8.9 378 7.6
Hours of Sleep 0.649
=5 453 7.1 143 3.2 126 2.4
6 -8 2885 47.5 850 17.8 805 15.8
=9 216 3.6 67 1.5 52 1.1
Metabolic Syndrome <.0001"
<3 3109 51.9 824 17.6 791 15.6
>3 445 6.3 236 4.8 192 3.7
p < 0.05
Table 6. Relationship between metabolic syndrome and cigarette smoking
N % aOR" 95% CI aOR? 95% CI
Men
Non smoker 516 25.2 1 1
Current Smoker 890 41.1 1.796 1.066 - 3.024 1.785 1.004 - 3.174
Previous Smoker 781 33.7 1.343 0.79 - 2.284 1.271 0.714 - 2.261
‘Women
Non smoker 3038 88.3 1 1
Current Smoker 170 5.5 2.936 1.462 - 5.897 2.069 0.938 - 4.563
Previous Smoker 202 6.2 3.319 1.446 - 7.619 3.398 1.435 - 8.043
Dadjusted for age
Yadjusted for age, drinking, physical activity, obesity, hours of sleep
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Table 7. Daily nutrient intakes of subjects according to metabolic syndrome and cigarette smoking
MS(=)CS(-) MS(=)CS(+) MS(+)CS(-) MS(+)CS(+)
4348 980 189 80 p? p”
Mean + SE Mean + SE Mean + SE Mean =+ SE

Energy 1974.1 + 145 2356.8 + 35.3 2037.1 + 63.3 2519.0 + 132.8 <.0001° 0.0273"
Protein 66.3 + 0.6 74.9 + 1.5 63.5 + 2.3 80.4 + 4.7 <.0001° 0.4253
Fat 41.2 + 0.5 48.1 + 1.1 35.0 + 1.6 49.9 + 3.4 <.0001° 0.1727
Carbohydrate 313.1 + 2.1 344.5 + 4.5 328.4 + 9.1 359.5 + 15.0 <.0001° 0.3475
Calcium 482.3 + 4.6 495.7 + 9.1 463.6 + 19.5 526.7 + 25.7 0.1349 0.3246
Phosphate 1007.3 + 8.2 1094.4 + 19.0 997.5 + 35.0 1151.7 + 54.5 <.0001° 0.6911
Iron 13.7 + 0.1 14.5 + 0.3 13.9 + 0.5 15.3 + 0.7 0.0040 0.6418
Sodium 3265.7 + 31.9 37204 + 73.7 3234.3 + 131.2 3894.2 + 2146 <.0001° 0.1941
Potassium 2816.7 + 247 2856.1 + 541 27735 + 109.6 3019.9 + 135.7 0.4250 0.4455
Vitamin A 628.9 + 6.4 621.0 + 13.6 605.6 + 28.4 640.4 + 32.2 0.7868 0.6204
Carotene 3094.6 + 334 3046.3 + 70.9 3119.9 + 155.1 3103.9 + 166.6 0.9294 0.8816
Retinol 90.8 + 1.2 91.4 + 2.2 71.9 + 4.2 103.3 + 8.9 0.0001" 0.0125
Thiamin 1.8 + 0.0 2.0 + 0.0 1.8 + 0.1 2.1 + 0.1 <.0001° 0.5657
Riboflavin 1.3 + 0.0 1.5 + 0.0 1.2 + 0.0 1.6 + 0.1 <.0001° 0.4288
Niacin 134 + 0.1 15.0 + 0.3 13.2 + 0.5 15.7 + 0.8 <.0001° 0.6678
Vitamin C 118.9 + 1.8 94.4 + 3.3 103.4 + 6.1 92.8 + 7.7 <.0001° <.0001"

Yot adjusted
Yadjusted for age, gender
p < 0.05
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