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Comparative Analysis and Evaluation of Dietary Intake between with and
without Hypertension Using 2001 Korea National Health and
Nutrition Examination Survey (KNHANES)”

Moon, Hyun-Kyung® - Park, Jung-Hyun
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ABSTRACT

The purpose of this study was to analyze and evaluate dietary intake between with and without hypertension. Study
subjects were more than 30 years old adults (n= 3,806) who participated in the 2001 Korea National Health and Nutri-
tion Examination Survey. People who have ‘self-recognition about hypertension’ and ‘having diet for hypertension’
were excluded. Using the WHO standard, subjects were divided into the hypertensive group (SBP > 140, DBP > 90)
and the normal group (SBP < 140, DBP <90). The Body Mass Index (BMI) and the Waist-Hip Ratio (WHR) of a hy-
pertensive group were higher than those of a normal group (p <0.01). The distribution of the subjects for smoking,
alcohol consumption, exercise, stress, preference of salty food were not significantly different between a normal group
and a hypertensive group (p > 0.05). Dietary intakes were investigated by the 24-hour recall method. When food and
dish intakes analyzed by sociodemographic factors, normal group consumed more fruits than those of a hypertensive
group. Statistical significant were shown at female group, residences in metropolitan area and having elementary school
education (p<0.05). Hypertensive group consumed more alcoholic beverages than those of a normal group at ‘age 39-
39, ‘aged 50- 64, ‘high economic status’, ‘low economic status’ and ‘residences in metropolitan’ (p <0.05). The am-
ount of intakes for fat, potassium, thiamin, vitamin C and alcohol were significantly different between the normal group
and the hypertensive group (p <0.05). The highest score of the Dietary diversity score (DDS) was 4 in both normal
group and hypertensive group. Normal group showed high Nutrition Density (ND) of vitamin C and hypertensive
group showed high ND of sodium. In summary, these results showed that significant difference for people with hyper-
tension were intakes of fruits, alcohol, thiamin, vitamin C. And these results differed by sociodemographic groups. Th-
erefore, the differential approach in each group is demanded for prevention and control of the hypertension. (Korean J
Nutr 2007; 40(4): 347~361)
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Table 1. General data for subjects with and without hypertension

Hypertension

Total
Without With (n = 3.806)
(n=30100 (n=79%6) “No (%)
:No (%) :No (%)
Total 3,010 (79.1) 796 (20.9)  3.806 (100.0)

Sex™*

Male 1,214 (40.3) 447 (54.2) 1,661 ( 43.8)

Female 1,796 (59.7) 349 (43.8) 2,145 ( 56.4)
Age™

30-39 1,203 (40.0) 124 (15.6) 1,327 ( 34.9)

40-49 913 (30.3) 191 (24.0) 1,104 ( 29.0)

50-64 408 (20.2) 248 (33.7) 876 ( 23.0)

Over 65 286 ( 9.5) 213 (26.8) 499 ( 13.1)
Economic status™*

High 1,563 (52.8) 346 (44.2) 1,909 ( 51.0)

Middle 1,057 (35.7) 286 (36.6) 1,343 ( 35.9)

Low 340 (11.5) 150 (19.2) 490 ( 13.1)
Residence™

Metropolitan 1,330 (44.2) 356 (44.7) 1,686 ( 44.3)

City 980 (32.6) 214 (26.9) 1,194 ( 31.4)

Rural 700 (23.3) 226 (28.4) 926 ( 24.3)
Education status™*

liiterateness 227 ( 7.5 127 (16.0) 354 (9.3

Elementary 411 (13.7) 159 (20.1) 570 ( 15.0)

Middle 418 (13.9) 131 (16.5) 549 ( 14.4)

High 1,162 (38.6) 239 (30.1) 1,401 ( 36.8)

Qver university 791 (26.3) 137 (17.3) 928 ( 24.4)

in Economic status (without: 50, with: 14), Education status
(without: 1, with : 3), missing values was excepted. N (%), *: p
<0.05, *+: p<0.01, ***: p<0.001; Chi-square test
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Table 2. Distribution of anthropometric and behavioral risk fa-
ctors with and without hypertension

Hypertension Total
Without With (n = 3,806)
(n=30100 (n=796) “No (%)

:No (%) :No (%)

Total 3,010 (79.1) 796(20.9) 3,806 (100.0)
WHR (Waist-Hip ratio) ™
Male<1.0 2,658 (88.3) 646 (81.2) 3,304 ( 86.8)
Female <0.9

Male >1.0 352 (11.7) 150 (18.8) 502 ( 13.2)

Female =0.9
WHR Mean (£ SD)
BMI (Body mass index, kg/m

0.86 (+0.07) 0.90 (+0.06) 0.87 (+0.07)

2)***

<18.5 129 ( 4.3) 22 (28 151 ( 4.0
18.5-24.9 2,061 (68.8) 439 (55.2) 2,500 ( 65.9)
25.0-29.9 740 (24.7) 298 (37.5) 1,038 ( 27.4)
=30 67 ( 2.2) 36 (45 103( 2.7)
BMI Mean (£ SD) 23.4 (£3.0) 24.4(£33) 23.6 (3.1
Smoking
Yes 739 (33.0) 215 (37.1) 954 ( 34.0)
No 1,501 (67.0) 364 (62.9) 1,865 ( 66.0)
Alcohol
Frequently 307 (13.7) 80 (13.8) 387 ( 13.7)
Occasionally 617 (27.5) 167 (28.8) 784 ( 27.8)
Little 473 (21.1) 146 (25.2) 619 ( 22.0)
Never 789 (35.2) 170 (29.4) 959 ( 34.0)
Past 54 ( 2.4) 16 (28 70( 2.5
Exercise
Yes 840 (29.4) 205 (27.4) 1,045 ( 29.0)
No 2,017 (70.6) 544 (72.6) 2561 ( 71.0)
Stress
Very much 145 ( 6.5) 41 (7.1) 186 ( 6.6)
Much 633 (28.3) 154 (26.7) 787 ( 27.9)
Somewhat 1,107 (49.4) 289(50.1) 1,396 ( 49.6)
Little 355 (15.8) 93 (16.1) 448 ( 15.9)
Saltiness of dish when eating out
Salty 324 (14.5 64 (12.5) 388 ( 14.1)
Nomality 1829 (81.7) 409 (79.9) 2238 ( 81.3)
Flat 87 ( 3.9 39 (7.6) 126 ( 4.6)

In BM! (without: 31, with: 1), Smoking, Alcohol, Stress (without:
770, with: 217), Exercise (without: 153, with: 47), missing values
was excepted. N (%), ¥: p <0.05, ##: p <001, #*=: p <0.001; Chi-
square test
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Table 3. Mean intakes by sex and food groups according to with and without hypertension
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Total Mdale Female
Food group Without With Without with without with
(n=3010) {(n=796) (n=1214) (n= 447) (n=1796) (n = 349)
Cereals and grain products 325.94 325.96 364.13 360.06 300.12* 282.29
Potatoes and starches 27.62 24.69 26.33 21.67 28.42 28.57
Sugars and sweets 13.92" 12.28 15.86" 13.57 12.61° 10.63
Bean and their products 35.40 33.12 42.59 36.86 30.53 28.32
Nuts and seeds 3.25*" 2.05 3.81 2.43 287" 1.56
Vegetables 354.55 362.92 401.19 401.89 323.02 313.00
Mushrooms 5.69™ 3.71 6.74* 4.03 498" 3.30
Fruits 238.34™*  185.24 196.62" 162.47 266.53" 214.41
Meats and their products 92.51 88.70 117.93 116.26 75.33" 53.39
Eggs 18.01* 15.12 21.52* 17.48 15.63" 12.09
Fishes and shell fishes 76.46 79.64 90.81 102.44 66.75"" 50.43
Seaweeds 11.79 9.97 11.66 11.34 11.88 8.22
Milk and dairy products 38.96 34.56 33.38 3576 42.73 33.03
Oils and fats 11.23 10.18 12.98 12.10 10.05*** 7.70
Beverages and alcohol 11613 135.16 160.39 194.24 86.22" 59.49
Seasoning 36.15 37.76 42.01 42.48 32.20 31.72
Cooking and processing products 3.73 5.49 2.66 3.18 4.44 8.44
Others 0.37 0.21 0.52 0.29 0.27 0.10
Total 1410.04 1366.74 1551.12 1538.54 1314.68 1146.69
g/day/person, mean; t-test, *: p <0.05, *+: p <0.01, ***: p <0.001
Table 4. Mean intakes by age and food groups according to with and without hypertension
Total 30-39 40-49 50-64 Over 65
Food group Without  With  Without  With  Without  With  Without ~ With  Without  With
(n=3010) (n=796) (N=1203) (n=124) (N=913) (n=191) (n=608) (n=268) (n=286) (n=213)
Cereals and grain 32594 32596 33696 351.88 32243 34138 32295 33432 29713  286.53
products
Potatoes and starches 27.62 24.69 3195° 2173 27.66 2540 2398 2493 1702 2530
Sugars and sweefs 1392 12.28 16.42 13.83 1475 1633 11.17 12.36 6.59 7.65
Bean and their products  35.40 33.12 35.29 41.57 3726  40.40 3585 2905 2892 2677
Nuts and seeds 325" 2.05 3.15 283 413 2.57 2.69 1.67 2.04 1.59
Vegetables 35455 36292 35995  399.41 359.48 377.55 35579  382.06 31348 304.46
Mushrooms 5.69"* 371 6.21 4.62 599 5.57 562" 312 273 2.24
Fruits 238.34"** 18524  24450" 179.24 239.06* 180.84 25533 21895 17399  150.27
Meats and their products  92.51 8870 11457  107.01 92,69  122.67" 6814 79.00 5096 5973
Eggs 801" 1512 2368 249 19.55  19.71 10.11 12.58 6.00 891
Fishes and shell fishes 76.46 79.64 8095 9849 8308  98.06 7331 82.45 4309  48.40
Seaweeds 11.79 997 11.73 15.83 13.51 7.66 11.46 8.58 728 1039
Milk and dairy products 38.96 34.56 4609 3204 3750  41.10 3406 3472 2406 2996
Oils and fats 11.23 10.18 13.42 16.54 1180 1330 8.66 8.70 563 552
Beverages and alcohol 11613 135.16 13883 197.79 129.41  179.34 8555 13504 4328  59.3
Seasoning 36.15 37.76 37.21 44.12 3513 4005 3788 3820 3128  31.46
Cooking and processing 373 5.49 5.14 13.96 276 1.54 1.71 5.92 5.15 3.56
products
Others 0.37 0.21 0.35 0.02 047° 009 0.34 0.45 0.19 0.12
Total 141004 136674 150642 156518  1436.64 151377 1344463 141211 105881 106228

g/day/person, mean; t-test, =1 p <0.05, *=x: p <0.01, *++: p <0.001
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Table 5. Mean intakes by economic status and food groups according to with and without hypertension

Total High Middle Low
Food group Without With Without with without with Without  With
(n=3010) (n=796) (n=3010) (n=794) (n=3010) (n=796) (n=3010) (n=796)

Cereals and grain products 325.94 325.96 326.41 328.20 328.32 341.19 321.32° 292.16
Potatoes and starches 27.62 24.69 28.21 28.22 28.34 24.76 21.32 18.07
Sugars and sweets 13.92° 12.28 14.75 15.16 14.14 12.00 9.44™ 6.16
Bean and their products 35.40 33.12 37.62 35.44 33.30 38.00 33.17* 19.91
Nuts and seeds 3.25* 2.05 3.37 305 2.66™" 1.33 434" 1.21
Vegetables 354.55 362.92 359.77  395.53"  348.22 359.14 356.52°  306.30
Mushrooms 5.69** 3.71 6.10 533 571 2.78 3.65" 1.20
Fruits 238.34"** 18524 260.80" 213.89 230.94"*  175.85 158.61 134.66
Meats and their products 92.51 88.70 99.31 111.48 97.75 82.58 49.44 47.53
Eggs 18.01* 15.12 18.98 16.49 19.31 15.99 10.57 10.35
Fishes and shell fishes 76.46 79.64 85.32 86.64 69.72 88.77* 57.14 50.88
Seaweeds 11.79 9.97 10.82 8.84 13.51 14.64 1061 381
Milk and dairy products 38.96 34.56 48.29 43.58 30.17 31.50 24.85 22.33
Oils and fats 11.23 10.18 12.65 12.12 10.37 10.33 7.51" 5.64
Beverages and alcohol 116.13 135.16 128.60 157.57 114.19 108.22 69.60 145.79
Seasoning 36.15 37.76 36.28 39.19 34.72 37.53 40.37 35.44
Cooking and processing products 3.73 5.49 3.84 8.58 3.05"* 0.14 5.43 9.05
Others 0.37 0.21 0.48 0.29 0.28 0.22 0.12 0.01
Total 1410.04  1366.74 1481.60  1509.62 138471 134497 118400 1110.51

g/day/person, mean; t-test, *: p <0.05, *+: p <0.01, =+ p <0.001
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Table 6. Mean intakes by sex and dish groups according to with and without hypertension

Total Male Female
Dish group Without With Without With Without With
(n=3010) (n=796) (n=1214) (n=447) (n=1796) (n=2349)

Rice 649.71 663.71 751.40 719.80 580.97 591.86
Bread & cake 28.22" 18.83 22.44 24.42 32.14™** 11.66
Nocdle & mandu 207.18 223.40 214.92 269.57 201.95 164.26
Gruel & soup 12.19 16.41 11.40 15.26 12.72 17.88
Broth 346.05 364.62 418.83 390.15 296.85 331.92
Stew & casserole 203.60 21523 256.17 267.24 168.06 148.62
Steamed dish 18.16 13.84 19.70 13.06 1712 14.84
Roasted dish 43.90 43.14 53.65 57.74 37.31%* 24.44
Pan fried dish 15.44 15.84 15.82 14.87 1517 17.08
Broiled diish 4204 38.55 46.73 48.79 38.87"* 25.44
Hard boiled dish 21.10 17.25 26.92 21.10 17.16 12.31
Fried dish 15.01** 6.49 15.41* 7.7 1474 5.62
Cooked vegetables 30.98 29.57 34.32 31.46 28.71 27.16
Salad 35.18™ 26.32 41.13% 29.00 3115 2289
Kimchi 182.71 193.26 203.80 200.35 168.46 184.18
Salted seafood 3.35 4.04 3.80 5.53 3.05 2.13
Salted vegetable 7.84 8.27 7.55 10.54 8.03 5.37
Paste & spices 4.07 4.54 491 4.25 3.50 4.90
Dairy food & ices 36.44 30.98 31.67 30.76 39.67 31.28
Beverages & teas 181.18"* 139.48 197.31"  157.40 170.27"" 11653
Alcohol beverages 62.59 94.97" 108.01 145.66 31.88 30.05
Fruits 234.55™* 185.83 183.76 158.09 268.88" 221.36
Sugars 0.84 0.66 1.37 0.51 0.48 0.86
Grains 21.37 21.68 15.51 16.93 25.33 27.75
Beans, nuts 276 1.55 3.05 1.58 2.56 1.50
Vegetables & seaweed 25.95 26.00 30.88 27.17 22.62 24.49
Marine products, fowls, fishes and meats 19 13.50 16.48 20.66 882" 4.32
Oil & fat 0. 0.03 0.12 0.04 0.10** 0.01
Others 0.17 0.09 0.19 0.17 0.16 0.00
Total 244459 2418.08 2737.29  2689.29 2246.74 2070.72

g/day/person, mean; t-test, x: p <0.05, *+: p <0.01, *++: p <0.00]

7107 PXNFS TR go] AHHYT (p<0.05) ek mLTo] FAT wld) foHo ol *4:4@
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7
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AFo] A& AAF, T, FL @ AR P 9 FUR RF TAREA E 2UF 35 - ARAE,
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Table 7. Mean intakes by age and dish groups according to with and without hypertension

Total 30-39 40-49 50-64 Over 65
Dish group Without ~ With  Without ~ With  Without ~ With  Without  With  Without  With
(n=3010) (n=7%96) (n=1203) (n=124) (n=9%13) (n=191) (n=408) (n=268) (n=286) (n=213)
Rice 649.71  663.71 62896  663.09  636.68 67060 708.88 67899 65281  638.66
Bread & cake 2822 1883 41.33 37.03 25.37 23.19 12.94 140 14.70 10.25
Noodle & mandu 207.18 22340 25321 35201 22689 31628 122,57 183.74" 13047 11514
Gruel & soup 12.19 16.41 12.02 27.74 7.50 9.16 11.27 20.52 29.84*  11.13
Broth 34605 36462 32496 319.80 333.61 36639 39339 37410 37381  377.18
Stew & casserole 203.60 21523 19900 247.94 21711 21974 20927 23074 167.73  172.43
Steamed dish 18.16 13.84 22.62°  10.60 18.53 1937 11.73 16.54 11.89 7.37
Roasted dish 43.90 43.14 55.85 67.39 41.08 4953  36.71 39.13 17.95 28.33
Pan fried dish 15.44 15.84 21.37 20.06 15.60 21.23 9.09 15.96 3.45 8.40
Broiled dish 42.04 38.55 5693 73.71 39.88 56.32  27.61 29.55 17.00 13.47
Hard boiled dish 21.10 17.25 19.49 20.96 22.79 17.95  27.41 18.70 9.07 12.63
Fried dish 1501 6.49 20.48 15.62 15.81 8.96 7.58 3.96 5.27 2.16
Cooked vegetables 30.98 29.57 29.53 29.44 34.34 3297 31.12 36.34 26.01 18.10
Salad 35.18"  26.32 40.18 35.84 36.80 29.56 32.65 30.50 14.34 12.12
Kimchi 182.71 19326 18047 170.58 18408 19280 19087  216.44* 17043 177.71
Salted seafood 3.35 404 3.14 1.85 3.46 2.96 3.94 5.94 2.63 3.90
Salted vegetable 7.84 8.27 8.96 17.01 9.48 10.90 5.92 677 1.96 2.72
Paste & spices 407 4.54 491 475 3.97 8.30 3.89 3.66 1.25 2.15
Dairy food & ices 36.44 30.98 42,08 30.67 35.45 37.17 32.99 29.29 23.22 27.75
Beverages & teas 181.18™" 139.48  218.43" 17794 19519 18126 13475 13891 78.46 80.35
Alcohol beverages 62.59 9497% 6549  135.44" 7474 12246 5404  100.09 28.92 40.32
Fruits 234.55"* 18583  236.55 19497 23502 182.84  259.21  220.53 17219  139.52
Sugars 0.84 0.66 0.86 1.04 1.13 0.64 0.46 0.24 0.65 0.99
Grains 21.37 21.68 24.80 19.59 19.30 18.19 17.10 20.25 22.60 27.81
Beans, nuts 276 1.55 2.33 2.02 3.10 1.28 434" 1.10 0.17 2.08
Vegetables & seaweed  25.95 26.00 34.46 34.35 22.14 48.82 21.92 20.20 10.93 7.96
Marine products, fowls,  11.91 13.50 13.47 34.06 15.58 14.22 8.35 10.65 1.24 4.46
fishes and meats

Oil & fat o.11™  0.03 .11 0.00 0.15 0.10 0.09* 0.00 0.00 0.01
Others 0.17 0.09 0.30 0.00 0.14 0.00 0.00 0.28 0.10 0.00
Total 244459 241808 2562.48 274553 247489 2663.18 2380.09 2467.65 1989.09 1945.3)

g/day/person, mean; t-test, *: p <0.05, *#: p <0.01, *x*: p <0.001
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Table 8. Mean intakes by economic status and dish groups according to with and without hypertension

Total High Middle Low
Dish group Without With Without With Without With Without With
(h=3010) (n=796) (n=1563) (n=346) (n=1057) (n=286) (n=340) (n=150)
Rice 649.71 663.71 633.35 647.23 658.26 698.25 710.53% 63659
Bread & cake 28.22" 18.83 32.85 29.33 2530 8.29 14.52 15.02
Noodle & mandu 207.18 223.40 223.87 252.95 203.48 234.58 144.30 148.10
Gruel & soup 12.19 16.41 12.83 24.42 9.31 6.01 19.15 15.27
Broth 346.05 364.62 323.90 360.69 361.37 395.19 39699 30533
Stew & casserole 203.60 215.23 212.51 227.85 199.60 213.78 177.97 202.99
Steamed dish 18.16 13.84 18.37 15.27 18.01 13.38 17.23 11.20
Roasted dish 4390 43.14 5498 47.59 3527 49.71 22.80 2298
Pan fried dish 15.44 15.84 16.89 19.39 16.08 16.98 7.20 6.30
Broiled dish 42.04 38.55 4575 46.92 39.84 37.55 28.78* 15.67
Hard boiled dish 21.10 17.25 21.64" 15.70 22.59 18.71 15.32 19.392
Fried dish 15.01"** 6.49 14.02** 6.78 19.69** 8.58 495 2.46
Cooked vegetables 30.98 29.57 34.16 37.92 27.57 23.29 28.75 23.87
Salad 3518 2632 39.59* 30.97 33.18 28.95 20.79 12.70
Kimchi 182.71 193.26 177.04 200.48" 186.88 197.30 194,55 171.18
Salted seafood 3.35 4.04 3.07 3.14 413 5.65 2.60 3.40
Salted vegetable 7.84 8.27 8.01 8.37 8.57 11.19 5.20 3.27
Paste & spices 4.07 4.54 4.14 5.77 4.04 3.64 3.59 3.81
Dairy food & ices 36.44 30.98 44.91 40.65 28.57 26.43 23.43 20.27
Beverages & teas 181.18***  139.48 204.26™  167.80 168.47 143.86 114,54 ¢7.27
Alcohol beverages 62.59 94.97* 61.62 101.79* 71.78 68.55 4529 138.50"
Fruits 234.55"*  185.83 255.49 216.39 227.23"  177.40 158.37 125.04
Sugars 0.84 0.66 0.85 1.46 0.99** 0.06 0.28 0.03
Grains 21.37 21.68 21.83 23.68 21.25 23.54 21.21 15.02
Beans, nuts 2.76 1.55 2.70 2.05 2.48 1.42 4,05 0.79
Vegetables & seaweed 25.95 26.00 31.02 33.48 23.72 20.07 12.21 22.45
Marine products, fowls, 11.91 13.50 13.27 18.18 11.57 11.00 6.96 8.73
fishes and meats

Oil & fat o 0.03 0.12 0.07 0.10™ 0.00 0.09 0.00
Others 0.17 0.09 0.08 0.00 0.00 0.26 1.15 0.00

Total 244459  2418.08 2513.10  2586.31 2429.34 244361 2202.81  2017.62

g/day/person, mean; t-test, x: p <0.05, **: p <0.01, **+: p <0.001
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Table 9. Nutrient mean intakes by sex according to with and without hypertension

Total Male Female
Nutrient without with without With without with
(n=3010) (h=796) (n=1214) (n=447) (n=1796) (n=349)
Energy (Kcal/day) 2078.23 2046.87 2361.39 2335.07 1886.83"**  1677.73
Protein (g/day) 76.05 75.24 88.12 87.92 67.89** 58.99
Fat (g/day) 39.20* 36.02 45.68 43.73 3482 26.14
Sugar (g/day) 340.01 330.93 373.15 360.42 317.62"** 293.14
Calcium (mg/day) 524.67 520.15 578.23 565.51 488.47 462.04
Phosphate (mg/day) 1250.66 1243.69 1426.39 1413.97 1131.88"*  1025.60
Iron (mg/day) 13.88 13.86 15.37 15.42 12.87 11.85
Sodium (mg/day) 5575.37 5716.95 6131.66 6312.47 5199.34 4954.22
Potassium (mg/day) 3173.55* 3049.13 3466.31 3398.45 2975.66™*  2601.72
Vitamin A (R.E./day) 687.81 714.37 771.78 885.60 631.05"** 49507
Thiamin (mg/day) 1.33* 1.26 1.50 1.45 122" 1.02
Riboflavin (mg/day) 1.16 1.10 1.32 1.29 1.05™* 0.87
Niacin (mg/day) 18.70 18.31 21.54 21.60 16.78™* 14.10
Vitamin C (mg/day) 153.41™** 135.54 146.15* 133.53 158.32%* 138.13
Alcohol (mg/day) 6.56 11.42° 11.97 17.88** 2.90 3.15
Total 17565.13 1744278 19477.56  19799.13 16272.43 1442476
g/day/person, mean; t-test, *: p <0.05, =: p <0.01, x#+: p <0.00]
Table 10. Nutrient mean intakes by age according to with and without hypertension
Total 30-39 40-49 50-64 Over 65
Nutrient Without with without ~ With  Without with  Without  With  Without  With
(h=3010) (n=796) (n=1203) (n=124) (n=913) (n=191) (n=4608) (n=268) (n=286) (n=2I13)
Energy (Kcal/day) 207823  2046.87 204274 2389.17  2083.42 2290.84F 196571 205503 160893 1618.54
Protein (g/day) 76.05 75.24 8384  90.42 7676 8774 6992  74.42 5399 56.21
Fat (g/day) 39.20* 36.02 47.31 53.63 3966  4571° 3080  30.70 21.50 23.78
Sugar (g/day) 340.01 330.93 35570  356.39 33659  351.20 338.14 34399 28893  281.50
Calcium (mg/day) 524.67 520.15 54240  557.67 52392  564.49 54209 53535 41550  439.41
Phosphate (mg/day)  1250.66 1243.69 133837 1437.83  1260.88 1403.30™ 1207.00 1249.88 94186  979.77
Iron (mg/day) 13.88 13.86 14.22 15.46 14.23 1537 1413 1385 10.79 11.76
Sodium (mg/day) 557537 571695 584385 6440.66  5536.48 593685  5513.48 6008.48"°  4701.12 4731.41
Potassium (mg/day)  3173.55°  3049.13 336251 353023 324568 339676 307086 312316 236676 2364.18
Vitamin A (RE. /day)  687.81 714.37 736.41  1009.26 70973 70375 67031  788.65 45062  458.77
Thiamin (mg/day) 1.33* 1.26 1.50 1.59 1.33 1.45 1.20 1.23 091 095
Ribofiavin (mg/day) 1.16 1.10 1.29 1.47 1.17 1.24 1.06 1.08 0.76 0.80
Niacin (mg/day) 18.70 18.31 20.51 223 1848  2215™ 1795 1773 12.75 13.27
Vitamin C (mg/day) 153.41"*"  135.54 15689 15553 157.50  146.08 15821 14284 11551 10528
Alcohol (mg/day) 6.56 11.42%* 6.25 14.15* 7.84 14.78** 629 12917 437 493
Total 1756513 1744278  18580.21 2156839 1771678 18530.67 1726393 17993.35 13451.57 1337276

g/day/person, mean; t-test, *: p <0.05, *x: p <0.01, *++: p <0.001
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Table 11. Nutrient mean intakes by economic status according to with and without hypertension

2007; 40(4):

347~361/357

Total High Middle Low
Nutrient without With Without With Without With Without With
(n=3010) (n=796) (n=1563) (n=346) (n=1057) (n=286) (n=340) (n=150)
Energy (Kcal/day) 2078.23 2046.87 214692  2192.54 2068.81 2085.88 1832.69* 1680.72
Protein (g/day) 76.05 75.24 80.49 82.95 74.37 76.30 62.33 57.54
Fat (g/day) 39.20 36.02 42.85 42.64 38.09 35.67 26.76 22.81
Sugar (g/day) 340.01 330.93 344.62 343.29 341.33 342.83 319.72% 283.62
Calcium (mg/day) 524.67 520.15 551.07 557.78 492.40 520.83 511.23 444 81
Phosphate (mg/day) ~ 1250.66 1243.69 1306.84 1339.87 122479  1273.44 1094.04 995.06
Iron (mg/day) 13.88 13.86 14.35 14.62 13.42 14.08 13.25 11.85
Sodium (mg/day) 5575.37 5716.95 5558.47  6003.06* 5649.12 5898.42 5450.93 4824.74
Potassium (mg/day) 3173.55"  3049.13 3305.02 3338.63 312479  3096.27 2740.47"*  2351.80
Vitamin A (R.E. /day) 687.81 714.37 719.01 715.65 686.05 730.54 569.11%* 427.85
Thiamin (mg/day) 1.33" 1.26 1.41 1.42 1.32 1.26 1.04 0.95
Riboflavin (mg/day) 1.16 1.10 1.23 1.22 1.13 113 0.89 0.81
Niacin (mg/day) 18.70 18.31 19.73 20.48 18.48 18.49 14.81 13.41
Vitamin C (mg/day) 153.41"*  135.54 159.37 152.98 15427 133.50 124.87* 102.06
Alcohol (mg/day) 6.56 11.42° 6.56 12.66** 6.77 9.66 6.63 12.96
Total 17565.13 17442.78 18014.97 18585.98 17518.22 18102.8% 15892.23 13423.86
g/day/person, mean; t-test, . p <0.05, #+: p <0.01, #++: p <0.001
Table 12. Dietary diversity score (DDS) by sex according to with and without hypertension
DDS . Sex ;
Total Mate Female Total
Hypertension Without With Without With Without With

0-1 8 (03 100 3002 0( 0.0 503 1(03) 92 (0.2
2 127 ( 4.2) 74 ( 9.3) 41 ( 3.4) 28 ( 6.3) 86 ( 4.8) 30 (13.2) 201 ( 5.3)
3 986 (32.8) 292 (36.7) 510 (42.0) 190 (42.5) 476 (26.5) 61 (29.2) 1,27 (33.6)
4 1,508 (50.1) 360 (45.2) 540 (44.5) 190 (42.5) 968 (53.9) 52 (48.7) 1,868 (49.1)
5 381 (12.7) 69 ( 8.7) 120 ( 9.9 32 ( 8.7) 261 (14.5) 6 ( 8.6) 450 (11.8)

N (%), *: p<0.01; Chi-square test
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Table 13. Dietary diversity score (DDS) by age according to with and without hypertension

Age
DDS "
30-39 40-49 50-64 Over 65 Total
Hypertension Without With Without With Without With Without With
0-1 100 0(00 1(0.0) 0(0.0 2(0.3) 0 (00 4(1.4) 1(0.5) 9 (0.2
2 14(1.2) 7 ( 5.6) 18 ( 2.0) 6 (3. 41 (67) 23(86) 54189 38(17.8) 201 ( 5.3)
3 379 (31.5) 46 (37.1) 320 (35.0) 77 (40.3) 184 (30.3) 86 (32.1) 103(36.0) 83 (39.0) 1,278 (33.6)
4 633 (52.6) 59 (47.6) 456 (49.9) 86 (45.0) 315(51.8) 135(50.4) 104 (36.4) 80 (37.6) 1,868 (49.1)
5 176 (14.6)  12(9.7) 118 (129 22(11.5) 66(109)  24(90 21(73) 1152 450 (11.8)
N (%), *: p<0.01; Chi-square test
Table 14. Dietary diversity score (DDS) by economic status according to with and without hypertension
Economic status
DDS * . *
High Middle Low Total
Hypertension Without With Without With Without With
0-1 4(0.3) 0(00 0003 0 (00 4(1.2) 100.7) 92002
2 33 (20 16 ( 4.6) 38 ( 3.6) 26 (9.1 51 (15.00 30 (20.0) 201 ( 5.3)
3 449 (28.7) 121 (35.0) 383 (36.2) 105 (36.7) 141 (41.5) 61 (40.7) 1,278 (33.6)
4 822 (52.6) 162 (46.8) 539 (51.0) 139 (48.6) 119 (35.0) 52 (34.7) 1.868 (49.1)
5 255 (16.3) 47 (13.6) 97 ( 9.2) 16 ( 5.6) 25 ( 7.4) 6 ( 4.0 450 (11.8)
N (%), *: p<0.01; Chissquare test
‘40~494 = HAAE 62.8%, EUYT 56.5%, H50~64 <0.05). ‘FE L 47 olifo] AL 60.5%, ILEUT
A E AR 62.7%, 1EYT 59.4%, ‘65M ol = A 2 52.7%, ‘TE S FdTol 64.4%, L] 60.7%

2t 43.7%, NEUT 42.8% 2 AR} FopdFE A
AFR DU Aol Hobd My FeFold o

# AEF AA9) 1A Lo AUl HE e
A% o+ A9
AAGEN RS B, AT TEYE 29 474 of

& nl&ol

AR Ao

il

<0.0D). Aol mErel vis] AFE, AT, 9%
& thkshAl gol AT aF & 28] ATl 2

2} Fe) Aol el ARl Aol &

7 o)ido] BATEE 68.9%, THAYTL 60.4%, F &
o] 60.2%, nEEO) 54.2%2 T F oA
o] Tkl vj3) vekst AFETE AT AEE B
QtH(Table 14).

AFA o) W DDSE BE, ‘UEA g FE I A
At PG 3] 79 AlolE B3t (p<0.01).
A & 43 oo AL 67.3%, THYTS 59%
R, FE L 47 o] FrE 53.3%, LHE
42% % Adato] mEtel g vheket AEFTS A
= 7361—41 ioﬂ;}.

FErF & DDS EXE By, ‘T, ‘TF A

y T}

TS TEAT 749 A AlE BEE F H (b

A
s
Holx) gkt e 4
%]
%]

Nl

2 4To) AYT vle) vhr 4TS HHshe 7
22 nch

BSHH F-FYA TPMFHIE (ND: Nutrient Density)
AAH o2 Y f5ol mel i YES HokS o)
A 38gT BF o, el A, vleld C, Elof
7, A, UEEF, 28] 150 #AX g njs] Zo] 43
RS & AUk 2 FeIME BjER] C, Elojl, 7
AT, A, JEFS nddTeld FAsHA =
Al ek, vlek Cs} elolul, 2253 nErre] &9 4
I, H, JEFT 1880 ok Aduides &
(p <0.05) (Table 15). o9} &, AT
22y Al aFoR BEHE o8 A
e e F 7o vlE 25, A %D}t
vla) Elotuls FelH oz = Bysty gk
Az e, 99 A9 A vlell C, 2,
Qle], 1§°‘?°ﬂ/ﬂ UEF] F2lsk =3ttt (p<0.05).
oAy o] A9 Aol e, viel A, vlEl C, E
olql, 24, g, Qo) 1PN A, YEF] 24
=9k} (p<0.05) (Table 15).
iz B, 30~394 9 A nESTeIN H, v
Qo] folH oz =M} (p<0.05). ‘40~4941 9] A

{=2e]
o 4

=4,
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Table 15. Nutiient density (ND) by sex according o with and without hyperiension

, Sex
Nutrient Total Male Female Total
Without With Without With Without With
Protein 1.52 (0.46) 1.49 (0.47) 1.60 (0.46) 1.60 (0.48) 1.47 (0.45)™*  1.36 (0.44) 1.53 (0.47)
Vitamin A 1.00 (0.84) 1.02 (2.06) 1.04 (0.85) 1.16 (2.68) 0.98 (0.84)*  0.85 (0.66) 1.01 (1.16)
Vitamin C 1.56 (1.25)***  1.38 (1.06) 1.49 (1.200™ 1.33 (0.95) 1.61 (1.28)* 1.44 (1.19) 1.50 (1.18)
Thiamin 1.13 (049" 1.07 (0.45) 1.20 (0.46) 1.16 (0.47) 1.08 (0.50)***  0.96 (0.40) 1.12 (0.51)
Calcium 0.74 (0.43) 0.73 (0.43) 0.83 (0.46) 0.80 (0.44) 0.68 (0.39)" 0.63 (0.40) 0.74 (0.43)
Iron 1.25 (0.83) 1.38 (0.83)***  1.53 (0.79) 1.50 (0.83) 1.05 (0.80) 1.23 (0.81)™* 1.28 (0.81)
Potassium 0.68 (0.24)* 0.65 (0.22) 0.73 (0.22)* 0.71 (0.22) 0.63 (0.25)"*  0.58 (0.19) 0.68 (0.25)
Sodium 3.99 (2.23) 4.48 (253)™  4.42(221) 472 (2320 3.70 (220) 416 275" 413 (2.29)
Phosphate 1.77 (0.46) 1.77 (0.49) 2.02(0.46)" 1.96 (0.49) 1.60 (0.38)** 1.53 (0.38) 1.79 (0.48)

Mean (std.); t-test, *: p <0.05, #x: p <0.01, *++: p <0.001

Table 16. Nutrient density (ND) by age according to with and without hypertension

Age
Nutrient 30-39 40-49 50-64 Over 64 Total
Without With Without With Without With Without With
Protein 1.58 (0.45) 1.61 (0.45) 1.57 (0.44) 1.64 (0.47)"  1.47 (0.46) 1.51 (0.47) 1.24 (0.44) 1.27 (0.41) 1.53 (0.47)

Vitamin A 1.00 (0.78) 1.30 (1.87) 1.04 (0.83) 0.99 (0.67) 1.04 (0.98) 1.15(3.18) 0.79 (0.77) 0.73 (0.78) 1.01 (1.16)
Vitamin C 1.52 (1.17) 1.55 (1.26) 1.66 (1.34)* 1.45 (1.08) 1.63 (1.27)" 1.43 (1.03) 1.26 (1.14) 1.13(0.94) 1.50 (1.18)

Thiamin 1.21 (0.58) 1.28 (0.51)  1.16 (0.42) 1.20 (0.43)  1.04 (0.36) 1.04 (0.42) 0.85 (0.32) 0.88 (0.38) 1.12 (0.51)
Calcium 0.74 (0.39) 0.78 (0.39)  0.77 (0.44) 0.8) (0.47)  0.75 (0.49) 0.72 (0.39) 0.59 (0.38) 0.63 (0.46) 0.74 (0.43)
Iron 1.13 (0.61) 1.39 (0.84)™* 1.22 (0.95) 1.36 (0.68) 1.52 (0.92) 1.41 (0.79) 1.20 (0.76) 1.35(0.98) 1.28 (0.81)
Potassium  0.68 (0.20) 0.72 (0.22)* 071 (0.30) 0.71 (0.200  0.66 (0.22) 0.66 (0.20) 0.56 (0.22) 0.55 (0.21) 0.68 (0.25)
Sodium 1.82 (0.05) 3.29 (0.30)* 3.86 (2.15) 3.98 (1.73)  4.44 (2.69) 4.74 (2.38) 4.51 (2.78) 4.60 (2.75) 4.13 (2.29)

Phosphate  0.44 (0.01) 0.52 (0.05)"** 1.83 (0.48) 1.97 (0.52)™" 1.74 (0.44) 1.76 (0.43) 1.48 (0.40) 1.51 (0.40) 1.79 (0.48)

Mean (std.); t-test, #: p <0.05, #+: p <0.01, *++: p <0.001

Table 17. Nutrient density (ND) by economic status according to with and without hypertension

Economic status

Nutrient High Middle Low Total
Without With Without With Without With
Protein 1.57 (0.47) 1.56 (0.50) 1.50 (0.44) 1.50 (0.46) 1.36 (0.46) 1.32 (0.41) 153 (0.47)
Vitamin A 1.02 (0.80) 1.02 (0.83) 1.01 (0.89) 1.00 (1.33) 094 (089* 075049 101 (1.18)
Vitamin C 1.61 (1.28) 1.52 (1.08) 1.56 (1.200™* 1.32 (1.10) 1.32 (1.21) 1.05(091)  1.50 (1.18)
Thiamin 1.17 (0.45) 1.16 (0.46) 1.13 (0.56)* 1.06 (0.42) 0.95 (0.36) 0.92 (0.47) 112 (0.51)
Calcium 0.77 (0.44) 0.76 (0.45) 0.70 (0.40) 0.73 (0.40) 073 (0.48)  0.67 (0.46)  0.74 (0.43)
fron 1.25 (0.72) 1.36 (0.69)** 1.20 (0.88) 1.40 (0.84)™ 1.35 (1.06) 137 (1.07) 128 (08Y)
Potassium 0.69 (0.21) 0.69 (0.21) 0.67 (0.28) 0.65 (0.22) 0.62 (0.25)*  0.57 (0.20)  0.68 (0.25)
Sodium 3.84 (1.85) 435 (2.57)** 4.06 (2.57) 453 (2.23)" 4.45 (2.63) 469 (296) 413 (2.29)
Phosphate 1.81 (0.47) 1.83 (0.51) 1.74 (0.45) 1.81 (0.50)" 1.64 (0.46) 1.59 (0.40)  1.79 (0.48)

Mean (std.); f-test, »: p <0.05, *+: p <001, =++: p <0.001

5 AT njEl Co), mEdshrelrs] @, Qlo) f Fol RYFCE w9k, F o) AS ATl wlEl C,

Ao 2 =t (p<0.05). 50~64A9] A= FAdTE  Elolle], nHRTAM H, YEF, Qo] fHos %k

oA BlER) C7} #9802 =9} (p <0.05) (Table 16).  tF (p<0.05). ‘8F &= A4TolA nlel] A9k Z§ol +
AAFFEZ By, 9 A n8eA A, YE Fog H3t} (p<0.05) (Table 17).
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AFAER B, YEA+ AT vjERl Co 12
ehrellA A, JEEO] fodo=z 3t (p<0.05). ‘F
AEANE 18T A, UYEE, Qo] fldoz w%
onf, FE L AT GiA, Elop, ZHFol #o3
27 =90 (p<0.05).

FSTEHE AWR, 2F o] A AYTelM ZEol
ooz w9k, ‘FE 2 Af 1A UYEF
froF oz Eoltt (p<0.05). ‘TEF Y A 1T
A, UEE, o] fodoz w3y, ‘tEoly o 49 3
el vlell C7h, mEhrell] H, Qo] feFos
=3 (5<0.05).
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