Journal of Nutrition and Health (J Nutr Health) 2017; 50(1): 74 ~ 84
http://dx.doi.org/10.4163/jnh.2017.50.1.74
pISSN 2288-3886 / eISSN 2288-3959

Research Article

HEHE g2l E S 13240 FEHE A Y Jei2 Hlw H:
20134 ZUNZILZA X2 S 0|5
27wl - o)l - Yo% - 75"

Comparative study on prevalence and components of metabolic syndrome and
nutritional status by occupation and gender: Based on the 2013 Korea National
Health and Nutrition Examination Survey

Kim, Ga Ram - Park, Hae Ryun - Lee, Young Mi - Lim, Young Suk - Song, Kyung Hee'
Department of Food and Nutrition, Myongji University, Yongin, Gyeonggi 17058, Korea

ABSTRACT

Purpose: In this study, factors of metabolic syndrome and nutritional status were examined according to gender and
occupations using the 2013 Korea National Health and Nutrition Examination Survey (KNHANES). Methods: This study was
conducted on 1,750 workers (male : 892, female : 858) aged between 30 and 64, who participated in a health survey, health
examination, and nutrition survey using the 6th 2013 KNHANES. Occupations were classified into white collar and blue collar
workers, and nutrient intake was analyzed using a food frequency questionnaire, Analysis of complex sample design data
through SPSS 19.0 was used for analysis, Results: The prevalence rate of metabolic syndrome among blue collar (35.1%)
was higher than that among white collar workers (26.8%) in male subjects (p { 0.05) as well as in blue collar (24,8%)
compared to white collar workers (8,9%) in female subjects (p { 0.001), Intake frequency per week, considering one portion
by food category, showed significant differences in cooked rice (p ¢ 0.05) and bakeries and confectioneries (p ¢ 0.05) in
make workers as well as stew and casserole (p  0.01) and fruits (p { 0.05) in female workers, With regard to nutrient intake
by occupation and gender, white collar workers consumed a greater amount of nutrients (not including total energy intake)
compared to blue collar workers in both male and female workers, With regard to nutrient adequacy ratio (NAR) and mean
adequacy ratio (MAR) according to gender and occupation, white collar workers showed higher numbers than blue collar
workers in both male and female subjects. Conclusions: This study examined the prevalence rates of metabolic syndrome
and nutrient intake according to gender and occupation, In both male and female subjects, blue collar workers showed
higher prevalence rates compared to white collar workers, and their diet quality was worse than white collar workers' diet
quality, Considering this result, customized nutrition education according to gender and occupation should be provided to
workers to prevent diseases.
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Table 1. Socioeconomic and health-related characteristics of the subjects by sex

Male (n=892) Female (n=858) Total (n=1,750)
Variables Blue-collar  White-collar P-value  Blue-collar  White-collar P-value  Blue-collar  White-collar  P-value
(n=1539) (n=353) (n=532) (n=32¢) (n=1,071) (n=679)
Age (yr)
30~39 135(29.5)") 126 (38.2) 73(15.3) 147 (43.0) 208 (23.7) 273 (40.1)
40~ 49 159 (32.6) 140 (38.3) <0.001** 169 (34.6) 121 (39.7) <0.001*** 328 (33.4) 261(38.9) <0.001***
50~ 59 176 (29.9) 68(19.7) 224 (40.0) 51(15.6) 400 (34.1) 119 (18.0)
60~ 64 69 (8.0) 19 (3.8) 66(10.1) 7(1.7) 135(8.9) 26 (2.9)
Marital status
Married 509 (93.8) 320(89.3)  0.035*  523(98.3) 288 (86.6) <0.001*** 1032(88.2) 608 (95.6) <0.001***
Single 30(6.2) 33(10.7) 9(1.7) 38(13.4) 39(11.8) 71 (4.4)
Education
< Elementary school 59 (9.6) 1(0.2) 135(22.8) 2(0.5) 194(15.0) 3(0.3)
Middle school 78(13.0) 2(0.2) <0.001** 80 (14.6) 5(23)  <0.001** 158(13.7) 7(1.1) <0.007***
High school 251 (47.7) 74(23.2) 253 (49.7) 84(23.9) 504 (48.6) 158 (23.5)
> College 151 (29.6) 276 (76.4) 64(12.9) 235(73.3) 215(22.7) 511(75.2)
Income level
Low 139 (25.2) 37(10.5) 146 (27.5) 41 (12.3) 285 (26.2) 78(11.2)
Middle-low 157 (30.2) 88(26.8) <0.001*** 143(26.2) 69 (22.9) <0.001*** 300 (28.6) 157 (25.2) <0.001%**
Middle-high 135(24.9) 94(27.3) 138 (26.7) 87 (28.0) 273 (25.6) 181 (27.6)
High 108 (19.7) 134 (35.5) 105 (19.4) 129 (36.8) 213(19.7) 263 (36.0)
Perceived health status
Very unhealthy 8(1.7) 1(0.2) 11(1.9) 2(0.4) 19(1.8) 3(0.3)
Unhealthy 52(9.1) 27 (7.9) 79 (14.0) 33(11.5) 131 (11.1) 60 (9.4)
Normal 286 (53.1) 180 (50.3) 0.152 296 (56.7) 154 (47.5) 0.002" 582 (54.6) 334 (49.1) 0.004™
Healthy 167 (31.4) 131 (38.1) 120 (23.0) 119 (34.1) 287 (27.9) 250 (36.5)
Very healthy 26 (4.7) 14(3.5) 26 (4.3) 18 (6.6) 52(4.6) 32(4.8)
Smoking
Non-smoker 95(18.5) 80(23.9) 473(87.9) 305 (92.6) 568 (47.0) 385(51.6)
<0.0071*** <0.007*** <0.007***
Ex-smoker 180 (30.8) 136 (36.7) 15(2.9) 12 (4.4) 195(19.3) 148 (23.4)
Smoker 264 (50.8) 137 (39.5) 44(9.2) 9(3.0) 308 (33.7) 146 (24.8)
Alcohol drinking
Never 67 (11.5) 42(11.8) 181 (33.0) 75(20.9) 248 (20.3) 117 (15.5)
<1 Tlme/mfh 46 (8.6) 34(10.4) 0341 118(23.1) 86(25.9) 0.002** 164 (14.6) 120 (16.6) 0.007%*
1~ 4times/mth 197 (38.8) 150 (40.2) 158 (29.4) 129 (42.0) 355(34.9) 279 (40.9)
2~ 3times/wk 150 (27.9) 101 (29.4) 55(10.5) 29 (9.0) 205 (20.8) 130 (21.3)
> 4 times/wk 79 (13.2) 26 (8.1) 20 (4.0) 7(2.2) 99 (9.4) 33(5.7)
Walking physical activity
Never 92(19.7) 36(11.5) 103(19.5) 43(11.8) 195(19.6) 79 (11.6)
1~ 2 times/wk 139 (25.7) 86(25.0) 0.002** 96 (19.0) 82(24.9) 0.112 235(22.9) 168(25.0)  0.001**
3~ 4times/wk 106 (17.5) 68(17.0) 106 (19.0) 72(21.5) 212(18.1) 140 (18.8)
> 5 times/wk 202 (37.2) 163(46.6) 227 (42.5) 129 (41.8) 429 (39.3) 292 (44.6)
1) n (%)

*p <0.05, **p < 0.01, **p < 0.001 by complex samples x*-test.

Qo] Fll XM= Fog ket itk 8 B = —«? Il slo|EZRT) fojFoz A JERt
54t slo|EZEE T €9 (p < 0.001), FT=d2H o (p<0.01).

= (p<0.001), LDL ZE=H = (p < 0.01), A (p < R Xlﬁ%— o] g3t A=t tidAte] iAo
0.001) frejd o2 A YeRdTh v, X171 GeE %L*éiLL FHES o 2o RS AES 9
A 957 =oAe HDL-ZH2EES] 745 Ao A EF4 (35.1%)y7} so|EZLE} (26.8%)E )
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Table 2. The anthropometric characteristics, biochemical indices and prevalence of each component of the metabolic syndrome of

the subjects by sex

Male (n=892) Female (n=858) Total (n=1,750)
Variables Blue-collar ~ White-collar P-value  Blue-collar  White-collar P-value  Blue-collar  White-collar  P-value
(n=539)  (n=353) (n=532)  (n=326) (n=1071)  (n=679)

Height (cm) 17089 +0.31' 171.96+0.34 0.019* 157.30£0.28 159.65+0.36 <0.001** 16530+0.30 167.00£0.38 0.001**
Weight (kg) 71961049 7282+0.57 0243 59.02+0.41 56.92+0.51 0.001** 66.64+0.38 66.41+0.51 0.709
Waist circumference (cm) 84.30£0.40 84.47+0.50 0.772 78.40+0.43 74.09+0.53 <0.001*** 81.87+0.33 80.29+0.44 0.002**
BMI (kg/m2)3) 24.60+£0.14 24.61+£0.17 0956 23.85+0.16 2236+0.20 <0.001*** 2429+0.11 23.70x0.14 <0.0071***
Underweight 6122  50(1.1) 15(2.9) 19(7.1) 21(1.9) 24 (3.5)
Normal 167(317) 106(BLY) o 201(30)  197(600) .. B(327) 302428 .
Overweight 124(236)  95(263) 144(269) 47 (14.) 28(249)  142(21.6)
Obesity 242 (435) 147 (41.4) 172(312)  64(18.3) 414(384)  211(32.1)
Systolic pressure (mmHg)  119.11£0.8 118.23+0.77 0.427 115.74%+0.73 107.77£0.71 <0.001*** 117.72+0.58 114.01£0.62 <0.001***
Diastolic pressure (mmHg) 79.82+0.52 80.70+0.69 0.285 75.12+0.49 72.33%0.49 <0.001** 77.89+0.41 77.32+0.50 0.335
Glucose (mg/dl) 102.95+0.92 98.68+0.91 0.001** 98.19+£1.10 9229+0.66 <0.001*** 100.99+0.78 96.10+£0.61 <0.001***
Total cholesterol (mg/dl)  189.58+1.78 194.53+2.57 0.112 194.52+1.85 184.81+1.84 <0.001** 191.62+1.21 190.61+1.50 0.598
HDL cholesterol (mg/dl) 44.49+0.49 44.56+0.51 09219 50.70+0.51 53.04+0.68 0.005** 47.04+0.36 47.98+0.43 0.088
LDL cholesterol (mg/dl)‘“ 110.67£1.82 11420£235 0.119 11873+£1.52 112.62+1.53 0.005** 113.98+1.24 113.56+1.42 0811
Triglyceride (mg/dl) 17213+7.77 178.83+8.67 0.584 125.47+5.58 95.77£3.59 <0.001*** 152.94+5.23 14532+5.51 0.341
Metabolic Syndrome® 187 (35.1) 99 (26.8) 0012* 137 (24.8)  33(89) <0.001** 324(30.9) 132(19.6) <0.001%**
Abdominal obesity?) 140(26.1)  88(23.1) 0320 112(19.5)  34(10.0) <0.001** 252(234) 122(17.8) 0.007**
Highblood pressure”) 226 (40.6) 146 (389) 0.631 178(320) 49 (13.7) <0.001*** 404(37.1) 195(287) 0.001**
Hyperglycemic®! 244 (441)  113(32.6) 0001* 155(29.3)  47(13.4) <0001** 399 (38.0) 160 (24.9) <0.001%*
Hypertiglyceridemia®) 237 (44.2)  153(43.5) 0844 155(29.2)  55(159) <0001 392(38.1) 208(32.4)  0.022*
Low HDL cholesterol'® 200 (38.4)  125(35.5) 0439 282(52.1)  140(40.9) 0003 482 (440) 265(377) 0.014*

1)Mean+SD  2) n (%)
4) LDL cholesterol = total cholesterol —
cumference: Male 2 90 cm, Female =285 cm
dl or medication  9) Triglycerides: 2 150 mg/dl or medication

3) Underweight: < 18.5 kg/m? Normal: 18.5-22.9 kg/m2, Overweight: 23.0-24.9 kg/m2, Obesity: > 25.0 kg/m?
HDL cholesterol - (triglyceride / 5)
7) Blood pressure: = 130/85 mmHg or medication
10) HDL cholesterol: Male < 40 mg/dl, Female < 50 mg/dl

5) Metabolic syndrome by NCEP ATP il criteria é) Waist cir-
8) Fasting blood glucose: 2 110 mg/

*p <0.05, **p < 0.01, **p < 0.001 by complex samples x*test and general linear model t-test
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Table 3. OR and 95% Cl for the metabolic syndrome factors compared to blue-collar

Metabolic syndrome Male Female Total
factors OR (95% Cl) p-value® OR (95% Cl) p-value OR (95% Cl) p-value
Abdominal obesity) 0.82(0.579 ~ 1.166) 0.270 0.83 (0.494 ~ 1.408) 0.495 0.79 (0.590 ~ 1.055) 0.109
High blood pressure? 1.10 (0.765~ 1.573) 0.612 0.97 (0.625~ 1.492) 0.875 1.01 (0.754 ~ 1.338) 0.976
Hyperglycemia® 0.65 (0.454 ~ 0.930) 0.019* 0.70 (0.432~ 1.139) 0.151 0.68(0.512~0.903)  0.008**
Hypertriglyceridemia? 1.12(0.801 ~ 1.553) 0.516 1.04 (0.692 ~ 1.564) 0.848 1.04 (0.802 ~ 1.347) 0.771
Low HDL cholesterol® 0.99 (0.672 ~ 1.467) 0.973 0.78 (0.544 ~ 1.126) 0.186 0.95(0.716 ~ 1.260) 0.720

1) Waist circumference: Male 290 cm, Female 285cm  2) Blood pressure: = 130/85 mmHg or medication  3) Fasting blood glucose:
2110 mg/dl or medication  4) Triglycerides: 2 150 mg/dl or medication  5) HDL cholesterol: Male < 40 mg/dl, Female < 50 mg/dl

6) Adjusted for age, education, income, smoking, drinking

OR: Odds Ratio, Cl: Confidence Interval, o < 0.05, “p < 0.01 by multiple logistic regression

Table 4. Dish frequency from each dish group of the subjects by sex

Male (n=892) Female (n=858) Total (n=1,750)
Variables - p- - p- - p-
(times/wk) Blue-collar ~ White-collar g2 Blue-collar  White-collar |, Blue-collar  White-collar |, ,¢3)
(n=1539) (n=353) (n=532) (n=32¢) (n=1,071) (n=679)

Cooked rices 19.58+0.30" 18.46+0.38 0.018* 1520+0.31 14.65+0.40 0309 17.46£022 1657029 0.016*
Noodle and dumpling 3.02+0.13  294%0.14 0.691 1.70£0.08 1.52+0.09 0.169 241£009 229+009 0.362
Bakeries and confectioneries  2.64+0.18  3.41+0.27 0.023* 262+020 321+030 0.124 2469+0.15 3.40+0.22 0.015*
Stew and casserole 7.56+027 776+032 0.638 6.42+0.21 5.55+022 0.009** 7.03+0.16 6.84+021 0.499
Bean, meat, eggs and fishes  13.84+0.49 13.23+0.53 0.404 11.14+£0.47 10.57+0.56 0.493 12.83+0.33 1207+0.41 0.160
Vegetables and seaweed 38261129 36.45+1.53 0374 34.63+1.45 3456+1.79 0980 3695+1.02 36.10+1.23 0.596
Milk and dairy products 507+£0.25 562+035 0224 555+032 582+035 0582 540+021 568+0.25 0.38?
Fruits 835+£0.37 9.06+0.42 0211 11.09+0.46 1303+0.65 0.021* 10.09+£0.32 10.92+0.37 0.077
Beverages 57.28+3.08 53.19+2.57 0282 3349+1.56 31.43+1.68 0399 46.48+1.85 41.27+1.49 0.036*
Snacks 257+0.16 285%+0.19 0272 206+0.15 257+021 0.068 240%0.11 275x0.16 0.077
Alcohol 1.31£0.18 1.32£0.22 0953 054+0.08 049+0.10 0733 092+0.10 0.93%0.12 0.986

1) Mean+SD  2) Adjusted for age and energy infake  3) Adjusted for sex, age and energy intake
" <0.05, "p <0.01 by complex samples general linear model t-test
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Table 5. Comparison of nutrients intake of the subjects by sex'!

Male (n=892) Female (n=858) Total (n=1750)
. p- - -
Variables Blue-collar White-collar ~ yqlued  Blue-collar ~ White-collar (n value Blue-collar ~ White-collar  vglue?
(n=1539) (n=353) (n=532) =326) (n=1,071) (n=4679)

Energy (kcal) 2,576.33+38.80% 2,47293+49.05 0.102 187507 +34.57 1,850.57+38.42 0.671 2,246.23+25162,156.55+33.75 0.045*
Carbohydrate (g)  384.05+2.74  387.42+3.21 0.416 306.58+£2.12  315.42+2.27 0.010* 356.59+2.12  361.44+£2.32 0.137

Protein (g) 79.06+0.64 81.82+0.78  0.008** 61.77£0.60 62.19+£0.60 0.666 73.87£0.45 75.39£0.56 0.040*
Fat (g) 47.46+0.65 49.70+0.76 0.029* 35.32+0.56 36.14+0.68 0.406 43.78+0.48 45.40+0.56 0.038*
Vitamin A (ugRE) ~ 677.62+12.35 71549+1228 0.020* 625.13+13.10 685.02+19.07  0.019* 680.07+£8.81 723.80+9.96 <0.001**
Vitamin C (mg) 105.60+3.02 121.62+381  0.001**  115.66+3.29 143.48+5.52 <0.001** 116.59+2.64 13526+3.35 <0.001***
Vitamin B, (mg) 2.19+0.02 2.25+0.02 0.031* 1.78+0.01 1.83+0.02 0.013* 2.07+0.01 2.12+0.01 0.007**
Vitamin B, (mg) 1.52+0.02 1.59+£0.02 0.009** 1.23+0.02 1.29+0.02 0.054 1.45+0.01 1.50+0.02 0.006**
Niacin (mg) 15.87+0.15 16.93+0.17 <0.001** 12.57+0.13 13.10+0.14 0.016* 14.9240.10 15.72+0.13  <0.001***
Calcium (mg) 553.50+7.33  571.63+7.46 0.093 47617788 494.57+10.48  0.171 53791516  550.71+6.20 0.107
Phosphorus (mg)  1,194.60£9.07 1,22584+930 0.019*  97493+8.18 1,01224+11.48 0.013* 1,134.54£6.33 1,160.42+7.67 0.007**
Sodium (mg) 4,016.93+58.70 4,196.34+£6524 0.037* 3,147.88+52.353,111.32+64.41  0.690 3,747.55+39.323,851.71+£46.35 0.077
Potassium (mg)  3,175.96+38.01 3,291.77+37.03 0.031* 2,782.56+34.153,018.60£56.10 0.001**  3,119.45+30.25 3,259.78 +36.53 0.002**
Iron (mg) 16.13£0.19 16.93+0.18  0.002** 13.65£0.15 14.16+0.20 0.057 15.47+0.13 16.14£0.13  <0.001***

1) Nutrient intakes were estimated by food frequency questionnaire (FFQ). 2) Mean = SD  3) Adjusted for age and energy intake,
except forenergy  4) Adjusted for sex, age and energy intake, except for energy
*p <0.05, *p <0.01, **p <0.001 by complex samples general linear model t-test

Table é. Percentage of nutrition intake of Korean RNI of the subjects by sex

Male (n=892) Female (n =858) Total (n=1,750)
Variables  Blye-collar ~ White-collar voﬁjem Blue-collar ~ White-collar vc?lue Blue-collar ~ White-collar VGEJe“)
(n=539) (n=353) (n=532) (n=326) (n=1,071) (n=679)
Energy") 110.18+1.64% 105.66+2.08 0.094 100.62+1.85 99.39+2.05 0.689 106.94+1.14 102.47+1.52  0.073
Protein 147.69+1.20 152.74+1.46 0.010* 137.27+1.34 138.20+1.34 0.666 148.70+0.95 152.66+1.10 0.007**

Vitamin A 9228+1.70 97.35+1.65 0.021* 99.02+2.06 108.69+3.05 0.017* 99.67+1.30 106.15+1.47 <0.007***
Vitamin C 106.60£3.02 121.62+3.81 0.001** 115.66+£3.29 143.48+£5.52 <0.001*** 116.59+2.64 135.26+£3.35 <0.001***
Vitamin B, 172.10+1.52 17687 +1.51 0.038* 161.52+1.24 166.59+1.46 0.013* 174.52*x1.14 177.59+1.15  0.067
VitaminB,  101.41+£1.14 105.69+1.33 0.009* 102.53+1.36 107.36+1.92 0.054 106.85+0.89 111.20%+1.12 0.002**
Niacin 99.17+£0.91 105.80£1.09 <0.001*** 89.82+0.92 93.58+1.02 0.016* 98.95+0.68 104.34+0.84 <0.001***
Calcium 75.27+1.00 77.70+1.00 0.094 65.15+1.08 67.68+1.45 0.167 73.27+0.71  75.02+0.84 0.103
Phosphorus  170.66+1.30 175.12+1.33 0.019* 139.28+1.17 144.61+1.64 0.013* 162.08+0.90 165.77+1.10 0.007**
Iron 166.79£2.03 17480+1.85 0.002** 124.87+1.79 130.47+£2.57 0.073 15225+1.59 156.13+1.62  0.056

1) % based on KDRIs (2010), EER for energy, Rl for others  2) Mean+SD  3) Adjusted for age and energy intake, except for energy
4) Adjusted for sex, age and energy intake, except for energy
*0 <0.05, *p <0.01, **p <0.001 by complex samples general linear model t-test
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Table 7. Nutrition adequacy ratio (NAR) and mean adequacy ratio (MAR) of the subjects by sex

Male (n=892) Female (n =858) Total (n=1,750)
Variables Blue-collar ~ White-collar VQE-eQ) Blue-collar ~ White-collar vc?l&e Blue-collar ~ White-collar Vqﬁ-esj
(n=1539) (n=2353) (n=1532) (n=232¢) (n=1,071) (n=679)
NAR
Energy 0.91£0.01"  0.90+0.01 0.322 0.87+£0.01 0.87 +0.01 0.836 0.89 +£0.00 0.89+£0.01 0.591
Protein 0.95+0.00 0.97+0.00 0.013* 0.94+0.01 0.95+0.01 0.289 0.95+0.00 0.97+0.00  0.003**
Vitamin A 0.77 £0.01 0.80+0.01 0.065 0.81+0.01 0.85+0.01 0.010* 0.81+0.01 0.84+0.01 0.002**
Vitamin C 0.77 £0.01 0.83+0.01 0.001** 0.81+0.01 0.89+0.01 <0.001*** 0.81+0.01 0.87£0.01 <0.001***
Vitamin B, 0.97+£0.00 0.99+0.00  0.003** 0.98+0.00 0.98+0.00 0.457 0.98+0.00 0.99+£0.00 0.023*
Vitamin B, 0.82+0.01 0.84+0.01 0.077 0.83+0.01 0.86+0.01 0.020* 0.84+0.01 0.87 £0.01 0.003**
Niacin 0.84+0.01 0.86+0.01 0.018* 0.79+£0.01 0.82+0.01 0.008**  0.83+0.00 0.86£0.01 <0.0071***
Calcium 0.70+0.01 0.72+0.01 0.185 0.62+0.01 0.65+0.01 0.049* 0.68+0.01 0.70£0.01 0.023*
Phosphorus ~ 0.98 +0.00 0.99+£0.00 0.007** 0.95+0.00 0.96+0.01 0.217 0.97 +£0.00 0.98+0.00  0.008**
Iron 0.97+£0.00 0.99+0.00  0.009** 0.90+0.01 0.91+0.01 0.165 0.94+0.00 0.95+0.00 0.122
MAR 0.87+0.00 0.89+0.00  0.007** 0.85+0.00 0.88+0.01 0.003**  0.87 £0.00 0.89+0.00 <0.001%***
1) Mean £SD  2) Adjusted for age and energy intake, except for energy  3) Adjusted for sex, age and energy intake, except for
energy

*0 <0.05, *p <0.01, **p <0.001 by complex samples general linear model t-test
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