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Assessment of Nutrient Intake for Middle Aged with and without Metabolic Syndrome
Using 2005 and 2007 Korean National Health and Nutrition Survey”

Moon, Hyun-Kyung§ + Kong, Jung-Eun
Department of Food Science & Nutrition, Dankook University, Yongin 448-701, Korea

ABSTRACT

The prevalence rate of metabolic syndrome has increased rapidly among the middle-aged and seems to be affected by
socioeconomic factors, lifestyles and dietary habits. This research tries to find out the difference in dietary intake between
middle-aged with and without metabolic syndrome. Using Korean National Health and Nutrition Survey (KNHANES)
in 2005 and 2007, this study investigated 2,382 people (normal: 1,575, disease: 807) in 2005 and 1152 people (normal:
747, disease: 405) in 2007 (between the age of 40 and 64) . Analysis was performed to discover the difference in nu-
trient intakes between people with and without metabolic syndrome. Also differences among people with various so-
cioeconomic factors (such as age, education level, and income level) , which can affect nutrient intake, were analyzed.
In the nutrient intake people with metabolic syndrome has lower intake in most of nutrients than those of normal group,
except carbohydrate. In 2007, normal group had higher intake in most nutrients, except for carbohydrate, sodium, po-
tassium and vitamin A. Carbohydrate: protein: fat (C: P: F) ratio for metabolic syndrome group showed higher rate
for carbohydrate, than normal group, in 2005, and 2007. Overall, the higher age and income level, the more carbohydrate
intake rate is increase in metabolic syndrome group. The Quality of each nutrient intake was assessed using NAR (Nu-
trient adequacy ratio) and MAR (Mean adequacy ratio) . According to the MAR, there was significant difference in
2005, 0.83 for normal group and 0.81 for metabolic syndrome group but there wasn’t any in 2007 (0.81 for normal
group, 0.82 for metabolic syndrome group) . By NAR, in 2005, all nutrient except phosphorus, iron, vitamin A for Nor-
mal group higher then those of metabolic syndrome group (p < 0.05). In 2007 intake of metabolic syndrome group were
higher then those normal group in most of nutrient by NAR. For age, education and income, MAR for normal group is
higher then that of metabolic syndrome. In conclusion, Quality of nutrient intake in normal group is better then in met-
abolic syndrome group. Therefore, it is necessary to monitor dietary of intake people with metabolic syndrome, and
necessary measures should be taken. (Korean J Nutr 2010; 43(1): 69~78)

KEY WORDS: metabolic syndrome, nutrient intake, age, education, income.
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Table 1. Socioeconomic Chracteristics by normal and metabolic syndrome subject

Year 05’ o7’
Variables Total Normal MS Total Normal MS
Total 2382 (100.0)" 1575 (66.1) 807 (33.9) 1152 (100.0) 747 (64.8) 405 (35.2)
Age't? 40—49 1161(100.0) 863 (74.3) 298 (25.7) 481 (100.0) 362 (75.3) 119 (24.7)
50—-59 785 (100.0) 474 (60.4) 311 (39.6) 432 (100.0) 269 (62.3) 163 (37.7)
60—65 436 (100.0) 238 (54.6) 198 (45.4) 239 (100.0) 116 (48.5) 123 (51.5)
Gender' Male 1064 (100.0) 683 (64.2) 381 (35.8) 467 (100.0) 297 (63.6) 170 (36.4)
Female 1318 (100.0) 892 (67.7) 426 (32.3) 685 (100.0) 450 (65.7) 235 (34.3)
Education level T T < Primary school 104 (100.0) 62 (59.6) 42 (40.4) 55 (100.0) 23 (41.8) 32 (58.2)
Primary school 525 (100.0) 300 (57.1) 225 (42.9) 285 (100.0) 156 (54.7) 129 (45.3)
Middle school 459 (100.0) 286 (62.3) 173 (37.7) 198 (100.0) 136 (68.7) 62 (31.3)
High school 835 (100.0) 599 (71.7) 236 (28.3) 367 (100.0) 250 (68.1) 117 (31.9)
= University 459 (100.0) 328 (71.5) 131 (28.5) 229 (100.0) 171 (74.7) 58 (25.3)
Economic status ™ High 1332 (100.0) 897 (67.3) 435 (32.7) 596 (100.0) 408 (68.5) 188 (31.5)
Middle 693 (100.0) 459 (66.2) 234 (33.8) 287 (100.0) 192 (66.9) 95 (33.1)
Low 333 (100.0) 201 (60.4) 132 (39.6) 224 (100.00 122 (54.5) 102 (45.5)
Resifential area Metropolitan 1045 (100.0) 699 (66.9) 346 (33.1) 501 (100.0) 324 (64.7) 177 (35.3)
Urban 774 (100.0) 514 (66.4) 260 (33.6) 345 (100.0) 233 (67.5) 112 (32.5)
Rural 563 (100.0) 362 (64.3) 201 (35.7) 306 (100.0) 190 (62.1) 116 (37.9)
alcohol drink status™  Never 1355 (100.0) 896 (66.1) 459 ( 3.9) 636 (100.0) 411 (64.6) 225 (35.4)
1—2/month 283 (100.0) 202 (71.4) 81 (28.6) 161 (100.00 113 (70.2) 48 (29.8)
1-2/week 201 (100.0) 139 (69.2) 62 (30.8) 133 (100.0) 91 (68.4) 42 (31.6)
3—4/week 311 (100.0) 204 (65.6) 107 (34.4) 146 (100.0) 87 (59.6) 59 (40.4)
Everyday 195 (100.0) 109 (55.9) 68 (34.9) 55 (100.0) 31 (56.4) 24 (43.6)
Smoking current smokers 528 (100.0) 342 (64.8) 186 (35.2) 200 (100.0) 121 (60.5) 79 (39.5)
Ex-smokers 441 (100.0) 273 (61.9) 168 (38.1) 224 (100.0) 143 (63.8) 81 (36.2)
never smoked 1376 (100.0) 935 (68.0) 441 (32.0) 711 (100.0) 473 (66.5) 238 (33.5)
Exercise = 3 weeks 1512 (100.0) 982 (64.9) 530 (35.1) 869 (100.0) 569 (65.5) 300 (34.5)
= 3 weeks 833 (100.0) 568 (68.2) 265 (31.8) 266 (100.0) 168 (63.2) 98 (36.8)
1 N (%)

T:p<0.05by x2-testin 2005, F: p<0.05by x2-testin 2007
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Table 2. Comparison of nutrient intake between normal and metabolic syndrome subject

Year 05’ 07’

Nutrient Normal Metabolic syndrome Normal Metabolic syndrome
Energy (kcal) 2031.8 + 769.8" 2016.1 £ 806.0 1786.0 £ 752.0 1786.4 + 745.5
Protein (g) 79.2 £ 40.0 75.0 £79.2 64.3 £ 35.3 63.2 + 32.2
Fat (g) 39.6 £ 29.5 36.9 £29.4 31.0 £ 26.6 28.8 +22.8
Carbohydrate (g) 3202 = 1154 322.5+120.3 300.6 = 116.3 302.2 = 110.9
Fiber (g) T 8.56 = 4.80 8.12 = 4.29 7.51 £ 4.34 7.50 £ 4.49
Calcium (mg) 600.9 = 415.6 558.4 = 3455 476.1 = 307.7 462.7 = 359.0
Phosphorus (mg) 1323.6 = 575.9 1266.9 + 547.8 1090.4 + 495.7 1090.5 + 482.4
Iron (mg) * 15.7 £10.3 147 £9.9 14.7 £10.3 13.9 +£10.0
Sodium (mg) T 5897.3 + 3447.1 5631.1 = 3287.3 4488.4 + 2598.4 4726.2 + 2939.5
Potassium (mg) T 3126.9 = 1488.3 2929.4 + 1348.1 2921.6 = 1333.2 2931.1 £ 1421.1
Vitamin A (zg RE) T 879.9 + 838.2 869.7 = 947.8 846.9 = 1229.5 664.5 = 629.7
Carotene (1zg) 4719.8 = 5021.5 4696.0 = 5604.4 4286.4 + 4981.1 3469.5 = 3503.3
Retinol (g) 75.4 £136.2 63.7 £ 100.6 82.8 = 220.9 61.1 £100.0
Vitamin B: (mg) 1.26 £0.73 1.20 £ 0.69 1.18 £ 0.75 1.16 £ 0.65
Vitamin B, (mg) 1.18 £ 0.66 1.11 £ 0.64 1.02 £ 0.56 0.97 = 0.59
Niacin (mg) 18.5 +10.2 173 £98 149 £ 8.5 14.6 =82
Vitamin C (mg) 111.8 = 88.2 103.3 = 82.8 100.3 = 74.3 101.2 = 83.8

1) Mean + SD

T: p<0.05 by t-testin 2005, F: p<0.05 by t-test in 2007
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Table 3. Comparison of C: P: F rate between normal and metabolic syndrome

05' 07'
CPF ratio Normal '::I:T;zﬂg Normal Z/;if;gﬂg
Total Carbohydrate 66.6 +10.7" 68.1 +10.8 70.1 £10.2 712 +£99
Protein 159 + 4.5 15.4 + 43 14.6 + 4.2 14.4 + 4.0
Fat® 173 + 8.4 16.4 + 8.6 151 +7.8 142 +7.6
Age 40—49 Carbohydrate 64.6 +10.6° 645+ 11.4° 67.7 +10.6° 69.0 £ 9.2°
Protein 16.4 + 4.7° 16.1 + 4.4° 149 + 4.1° 147 + 3.5
Fat 18.8 + 8.3° 19.3 +9.2° 172 +82° 16.1 £7.6°
50-59 Carbohydrate 67.9 +10.5° 69.7 +10.0° 721 +9.5° 71.6 = 10.2°
Protein 15.6 + 4.6° 15.1 + 4.4° 14.3 + 4.4 14.6 + 4.7
Fat' 16.4 +83° 150+ 7.8° 13.5 + 6.8° 137 +7.3°
60— 64 Carbohydrate 712+ 9.4° 71.1 £95° 732+ 89° 72.9 £10.0°
Protein 149 + 4.1° 14.6 + 4.0° 14.0 + 3.6° 13.9 + 3.6
Fat 139 +7.1° 141 +7.5° 12.6 + 6.9° 131 +7.7°
Education level None Carbohydrate 722 + 9.5° 73.4 + 8.8° 755+ 11.2° 763 + 9.4°
Protein 147 + 5.0° 13.0 + 3.1° 13.2 + 4.8° 12.1 + 2.5°
Fat 130 +7.1° 13.4 +7.9° 1.1 +6.9° 11.5 +83°
Primary school Carbohydrate 70.2 +£10.7° 72.0 £ 9.3° 742 + 8.9° 72.9 +9.8>
Protein 149 + 4.6% 14.4 + 4.4° 13.9 + 4.7 140 + 4.1°
Fat' 148 +8.1° 13.4 +7.3° 11.7 +59° 13.0 £ 7.2
Middle school Carbohydrate 67.1 = 10.6° 68.3 £ 9.8° 70.7 £10.8° 71.0 £ 9.5®
Protein 15.8 + 4.4b° 153 = 40° 14.5 + 3.9 14.4 + 43°
Fat 17.0 + 8.4° 162+ 7.9° 14.6 + 8.7° 14.4 + 7.3
High school Carbohydrate 65.5 +10.2% 66.9 = 11.1° 692 £ 9.7% 70.1 = 9.4
Protein ' 16.3 + 4.6° 154+ 42° 14.6 +38° 15.0 + 4.0°
Fat 18.1 + 8.0 17.6 +8.9° 16.0 + 7.5 147 +7.2%
> College Carbohydrate 63.9 +£10.3° 61.8 +10.8° 67.2 +10.0° 67.4 +10.1°
Protein 16.5 + 4.5° 17.6 + 4.5° 15.1 + 40° 154+ 40°
Fat 19.4 + 8.6° 20.4 + 9.0° 17.6 +7.7° 17.0 + 8.2°
Economic status  High Carbohydrate 65.5 £ 10.5° 65.8 = 10.7° 68.7 +10.0° 69.1 + 9.8°
Protein 16.1 + 4.4° 16.1 + 4.4° 149 + 4.0 15.4 + 4.3°
Fat 18.3 + 8.4° 17.9 + 8.6° 162+ 7.7° 153 +7.6°
Middle Carbohydrate 67.4 +10.6° 70.2 +10.5° 71.6 +10.6° 715 +9.3°
Protein ' 14.6 + 4.6° 14.6 + 4.1° 14.1 + 4.1 140 +3.3°
Fat' 16.6 +8.0° 150 + 8.4° 14.1 +8.2° 14.4 +73°
Low Carbohydrate 69.8 + 10.8° 719 +£9.7° 72.8 +9.1° 747 +92°
Protein® 15.0 + 4.7° 142 + 4.1° 142 + 4.6 13.0 + 3.8°
Fat 15.1 +8.3° 13.8 +7.8° 12.8 + 6.4° 122 + 6.9°

1) Mean = SD (%)
T: p<0.05 by t-test in 2005, F: p<0.05 by t-test in 2007

a, b, ¢t Values with different subscrit in a column with same nutrient are significantly different at p <0.05
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Table 4. Comparison of NAR, MAR between normal and metabolic syndrome

Year 05' 07'

Nutrient Normal Metabolic syndrome Normal Metabolic syndrome

NAR"
Energy 0.86 +0.177 0.8 +0.18 0.79 +0.19 0.79 = 0.19
Protein 0.95+0.12 0.94 +0.13 0.90 + 0.16 0.90 + 0.16
Calcium™* 0.70 £ 0.26 0.66 + 0.27 0.67 +0.27 0.71 £0.26
Phosphorus 0.97 + 0.08 0.97 =0.10 0.97 =0.10 0.97 + 0.09
Iron 0.88 + 0.19 0.88 + 0.20 0.86 = 0.21 0.88 + 0.19
Sodium ' 0.99 + 0.06 0.98 + 0.09 0.98 + 0.08 0.99 + 0.04
Potassium 0.63 £ 0.23 0.60 + 0.23 0.61 = 0.23 0.62 + 0.23
Vitamin A 0.78 £ 0.27 0.76 = 0.28 0.78 + 0.27 0.76 = 0.27
Vitamin B, T 0.83 + 0.20 0.81 = 0.21 0.82 + 0.21 0.82 + 0.21
Vitamin B, 0.74 £ 0.24 0.71 £ 0.25 0.74 + 0.25 0.73 + 0.25
Niacin ' 0.87 =0.18 0.85 + 0.20 0.86 = 0.19 0.86 + 0.19
Vitamin C T 0.75 = 0.27 0.72 + 0.28 0.75 + 0.28 0.76 + 0.27

MAR® T 0.83 £ 0.14 0.81 £ 0.16 0.81 = 0.14 0.82 + 0.13

1) Nutrient adequacy ratio, NAR

2) Mean + SD

3) Mean adequacy ratio, MAR

T:p<0.05 by t-testin 2005, F: p<0.05 by t-test in 2007

Table 5. Frequency of dietary intake of less than 0.75 of NAR by metabolic syndrome subject

Year 05' 07’

Nutrient Normal Metabolic syndrome Normal Metabolic syndrome

NAR"
Energy 385 ( 24.4) 208 ( 25.8) 302 ( 40.4) 153 ( 37.8)
Protein M2 7.0 78 C 9.7) 126 (1 16.9) 76 (18.8)
Calcium ' * 828 ( 52.6) 474 ( 58.7) 415 ( 55.6) 198 ( 48.9)
Phosphorus 55 ( 3.5 39 ( 4.8 35( 4.7) 14 ( 3.5
Iron® 326 ( 20.7) 160 ( 19.8) 177 ( 23.7) 73 ( 18.0)
Sodiumt 10 0.6 18 ( 2.2 12( 1.6 3(C 07
Potassium ' 1089 ( 69.1) 586 ( 72.6) 539 (1 72.2) 281 ( 69.4)
Vitamin AT 557 ( 35.4) 321 ( 39.8) 273 ( 36.5) 163 ( 40.2)
Vitamin B, 496 ( 31.5) 273 ( 33.8) 249 ( 33.3) 147 ( 36.3)
Vitamin B, 712 ( 45.2) 418 ( 51.8) 347 ( 46.5) 186 ( 45.9)
Niacin T 337 ( 21.4) 208 ( 25.8) 188 ( 25.2) 100 ( 24.7)
Vitamin C T 643 ( 40.8) 370 ( 45.8) 309 ( 41.4) 166 ( 41.0)

MAR? 381 ( 24.2) 226 ( 28.0) 211 ( 28.2) 111 ( 27.4)

Total 1575 (100.0) 807 (100.0) 747 (100.0) 405 (100.0)

1) Nutrient adequacy ratio, NAR
2) N (%), Dietary intake of less than 75% of EAR (Estimated Average Requirement)

3) Mean adequacy ratio, MAR

T:p<0.05 by t-test in 2005, F: p<0.05 by t-test in 2007
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