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Abstract

This study was performed to determine dietary and lifestyle factors associated with hypertension in Korean
adolescents. Study subjects were 12~19 years (n=1521) adolescents who participated in the 2005 Korean National
Health and Nutrition Examination Survey (KNHANES III). Subjects were divided into the hypertensive group (HG,
n=102) and normotensive group (NG, n=419) by 2007 Korean children and adolescents growth standard’ and the
relationships between blood pressure and physical measurement, nutrients intakes, eating behaviors and health related
factors were analyzed. HG showed significantly higher levels in weight, waist circumference and BMI than NG. The
amount of nutrient intakes was not different between NG and HG. Index of nutritional quality (INQ) for phosphate
was higher in HG compared with NG. In both male and female HG, INQ for iron was higher but INQ for vitamin
B1 was lower than NG. HG revealed higher consumption frequencies of snack, yoghurt, and ice cream compared with
NG. In eating and behavioral factors, ‘dinner with family’, ‘eat proper amount’, ‘keep Korean traditional diet’, alcohol
drinking, and mean alcohol intake were significantly different between the two groups. By logistic regression method,
risk factors for hypertension revealed in this study were gender (male), age (15~19 years), BMI (= 85 percentile), and
not keeping Korean traditional diet. These results suggest that education program for hypertension prevention in
adolescents should include eating habits improvement and lifestyle modification as well as weight control. (Korean J
Community Nutr 16(4) : 439~453, 2011)
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Table 1. General characteristics of the subjects

Total (N = 521)

Variables Hypertension Normal

(h=102) (n=419)
Gender (%)
Boys 74 (72.55) % 206 (49.16)
Gits 28 (27.45) 213 (50.84)
Age (years) 15.02 + 1.92%%* 1437 + 1.89
12~14 42 (41.18)%+ 240 (57.28)
15~19 60 (58.82) 179 (42.72)
Number of family (N) 4,07 £ 0.96 4,08 + 0.94
Farnily income 287.51 + 175.16 267.19 + 155.37

(10,000 won/month)
Guardian's education

Under Middle school 19 (18.63) 56 (13.37)
High school 51 (50.00) 204 (48.69)
Over University (college) 32 (31.37) 159 (37.95)
Family history of hypertension

Yes 16 (15.69) 44 (10.50)
No 86 (84.31) 375 (89.50)

1) N (%): by x*test. 2) Mean £ SD: by t-fest, *: p < 0.05,
** p < 0.01, ***: p < 0.001
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Table 2. Blood pressure and anthropometric data of the subjects
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Boys (n = 280) Girls (n = 241) Total (N = 521)
Variables Hypertension Normnal Hypertension Nomnal Hypertension Nomnal
(n = 74) (n = 206) (n = 28) (n=213) (n=102) (n = 419)

SBP (mmHg)® 117.82 £ 116"+ 106,76 £ 0.69 112,64 £ 1.69*** 10206 = 0.61 11547 + 0.95%*  104.60 £ 0.46
< 9Qn 65 (87.84)2x 202 (98.06) 24 ( 85.71)kx* 210(98.59) 89 (87.25)*** 412 (98.33)
90" <SBP < 95"

or> 130 mmHg 7( 9.46) 4( 1.94) 2( 7.14) 3( 147 9( 8.82) 7(1.67)
> 95h 2( 2.70) 0( 0.00) 2( 7.14) 0( 0.00) 4(392) 0( 0.00)
DBP (mmHg)” 80.13 £ 0.77%** 65.93 £ 0.46 80.77 £ 1.24%%+ 64.81 = 0.45 80.16 £ 0.66*** 65.40 £ 0.32
< 9o 1(1.35) 179 (86.89) 0( 000y 191 (89.67) 1( 0,98+ 370 (88.31)
90" <DBP< 95"

o> 80 mmHg 0( 0.00) 27(13.11) 0( 0.00) 22(10.33) 0( 0.00) 49 (11.69)
> 95 73 (98.65) 0( 0.00) 28 (100.00) 0( 0.00) 101 (99.02) 0( 0.00)
Weight (k) 6296 £ 1.52* 59.16 = 0.90 54.87 £ 1.67 52,06 £ 0.61 59.70 £ 1.14%* 56.81 £ 0.55
Height (cm) 167.48 + 0.85 16698 + 050 158.66 + 1.03 169.32 £ 0.37 163.95 £+ 0.68 163.35 = 0.33
BMI (kg/m?)° 22.31 + 0.50% 2099 £ 029  21.67 £ 0.58*% 20.45 £ 0.21 22.04 £ 0.36** 20.74 £ 0.17
<15" 3( 4.05) 19( 9.22) 2( 7.14) 18( 8.45) 5( 4.90) 37( 8.83)
15" <BMI < 85" 51 (68.92) 148 (71.84) 16( 57.14) 161 (75.59) 67 (65.69) 309 (73.75)
85" <BMI < 95" 13(17.57) 21(10.19) 6( 21.43) 23(10.80) 19 (18.63) 44(10.50)
>95h 7( 9.46) 18 (8.74) 4( 14.29) 1( 5.16) 11(10.78) 29( 6.92)
Waist (cm)® 75.26 + 1.20* 7234 + 0.71 69.53 £ 1.39 67.02 £ 0.50 72.77 £ 0.91** 69.86 £ 0.44
< 90" 66 (89.19) 186 (90.29) 24( 85.71) 199 (93.43) 90 (88.24) 385 (91.89)
>90h 8(10.81) 20( 9.71) 4(14.29) 14( 657) 12(11.76) 34( 811

1) Mean £ SD: by ANCOVA (adjusted by sex, age)

2) N (%): by x*test, *: p<0.05, **: p<0.01,

**% p<(0.001

3) SBP: Systolic Blood Pressure, 4) DBP: Diastolic Blood Pressure, 5) BMI: Body Mass Index, 6) Waist: Waist Circumference
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Table 3. Nutrients intakes for hypertensive and normotensive in Korean adolescents
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Variables

Boys (n = 280) Girls (N = 241) Total (N = 521)
Hypertension Normal Hypertension Nomal Hypertension Nomnal
n=74 (n = 206) (n=28) (n=213) (n=102) (n =419

Nutrients intakes

Energy (kcal) 231558 + 100.36" 2454.32 + 5950 2142.73 £ 134.47 1999.15 + 48.70 220229 + 79.99 223896 + 38.78
Carbohydrate () 35248 £ 1413 36572+ 838 32398 £ 1943 29429 + 704 33396+ 11.37 33201 £ 551
Protein (Q) 8694 + 459 89.75 + 272 7901 £ 571 7284 £ 207 8245+ 356 8172 173
Fat (9) 5786 £ 4.62 6674+ 274 55681 £ 622 5623+ 225 5583+ 368 61.75+ 1.78
Fiber (mQ) 686 £ 042 666 £ 025 567 £ 059 566 £ 021 634+ 034 615t 0.16
Calcium (mg) 58043 = 39.01 60624 £ 2313 56824 + 57.99 50832 £ 21.00 56395+ 3235 559.66+ 1568
Phosphorus (mg) 1415.14 £ 6540 1400.51 = 38.78 1280.82 = 87.14 1164.04 = 31.56 1344.06 £ 51.96 1288.63 = 25.19
Iron (Mg) 1333+ 1.04 1445+ 061 1637 £ 1.42* 1105+ 052 1358+ 084 1280+ 041
Sodium (Mmg) 5032.03 £ 297.35 5461.49 £ 176.30 4696.85 £ 427.97 4535.01 £ 154.99 4802.87 £ 243.22 5023.90 £ 117.92
Potassium (mg) 2851.25 = 14222 2949.14 = 84.32 2707.75 = 190.09 2423.97 £ 68.84 2735.02 = 113.12 2700.87 = 54.84
Vitamin A (RE) 74849 = 6410 79413 £ 3800 71287 £ 8895 64027 £ 3222 71317 £ 51.64 72213 = 25.04
Vitamin B, (mg) 159 £ 011 1.71 £ 0.06 120+ 0.14 138 £ 005 143 £ 008 155 £ 0.04
Vitamin B, (Mg) 1.41 £ 0.08 1.46 £ 0.05 1.19 £ 012 1.23 £ 0.04 1.31 £ 0.06 1.35 £ 0.03
Niacin (Mmg) 1899 £ 1.25 1927 £ 074 17.62 £ 1.66 1543 £ 0.60 1805 £ 0.99 1745+ 0.48
Vitamin C (M) 9989 + 9.02 96.66 + 535 9208 £ 1551 9074 £ 562 9641 £ 799 9398 £ 3.87
Contribution to total energy intake (%)
Carbohydrate 6236t 110 6129+ 065 6261 £ 181 6066+ 065 6236+ 095 6099 £ 046
Protein 15630 £ 044 1481 £ 026 1493 £ 0.71 1475 £ 026 1521 £ 0.38 1478 £ 0.18
Fat 2234+ 096 2390+ 057 2247 £ 159 2459 £ 058 2243+ 084 2424+ 040
C:P:Frdfio 63:15:22 61:15:24 63:15:22 61:15:24 62:15:23 61:15:24
1) Mean £ SD: by ANCOVA (adjusted by sex, age), *: p < 0.05, **: p < 0.01, ***: p < 0.001
Table 4. NAR MAR, and INQ for hypertensive and normotensive in Korean adolescents
Boys (n = 280) Girls (n = 241) Total (N = 521)
Variables Hypertension Normal Hypertension Normal Hypertension Normal
(n=74) (n = 206) (n=28) (n=213) (n=102) (n = 419)
NAR?
Protein 0.96 £ 0.01" 0.97 £ 0.01 0.97 £ 0.02 0.96 £ 0.01 0.96 £ 0.01 0.96 £ 0.01
Calcium 0.56 + 0.03 0.58 +£ 0.02 0.59 £ 0.05 0.53 £ 0.02 0.57 £ 0.03 0.55 + 0.01
Phosphorus 0.94 £ 0.01 0.95 £ 0.01 0.95 + 0.03 0.93 £ 0.01 0.94 £ 0.01 0.94 £ 0.01
Iron 0.81 £ 0.03 0.80 £ 0.02 0.80 = 0.04* 0.70 £ 0.02 0.79 £ 0.02 0.75 £ 0.01
Vitamin A 0.75 £ 0.03 0.76 £ 0.02 0.74 £ 0.05 0.74 £ 0.02 0.74 £ 0.03 0.75 £ 0.01
Vitamin B, 0.47 £ 0.03 0.47 £ 0.02 0.86 £ 0.03 0.90 = 0.01 0.69 £ 0.03 0.66 = 0.01
Vitamin B, 0.76 = 0.03 0.78 £ 0.02 0.62 £ 0.05 0.64 £ 0.02 0.69 + 0.02 0.72 £ 0.01
Niacin 0.88 + 0.02 0.87 £ 0.01 0.88 = 0.04 0.87 = 0.01 0.88 +£ 0.02 0.87 £ 0.01
Vitamin C 0.70 = 0.03 0.68 £ 0.02 0.69 £ 0.06 0.68 £ 0.02 0.70 £ 0.03 0.68 + 0.02
MAR? 0.76 £ 0.02 0.76 £ 0.01 0.79 £ 0.03 0.77 £ 0.01 0.77 £ 0.02 0.77 £ 0.01
INQ?
Protein 1.64 + 0.08 1.62 £ 0.03 1.64 + 0.08 1.62 £ 0.03 1.70 +£ 0.04 1.67 £ 0.02
Calcium 0.60 = 0.05 0.56 £ 0.02 0.60 = 0.05 0.56 + 0.02 0.61 £ 0.03 0.60 = 0.01
Phosphorus 1.41 = 0.06 1.37 £ 0.02 1.41 £ 0.06 1.37 £ 0.02 1.50 £ 0.03* 1.42 £ 0.01
Iron 1.06 =+ 0.09* 0.82 £ 0.03 1.06 £ 0.09* 0.82 £ 0.03 1.02 £ 0.05 0.96 + 0.03
Vitamin A 0.97 £ 0.11 0.96 = 0.04 0.97 £ 0.11 0.96 = 0.04 1.04 £ 0.06 1.02 £ 0.03
Vitamin B, 1.10 = 0.09%** 1.37 £ 0.03 1.10 £ 0.09** 1.37 £ 0.03 1.27 £ 0.05 1.36 £ 0.02
Vitamin B, 0.91 £ 0.07 1.03 £ 0.03 0.91 £ 0.07 1.03 £ 0.03 0.94 £ 0.03 0.97 £ 0.02
Niacin 1.25 + 0.08 1.17 £ 0.03 1.25 + 0.08 1.17 £ 0.03 1.25 + 0.04 1.19 £ 0.02
Vitamin C 0.93 £ 0.16 0.98 £ 0.06 093 £ 0.16 0.98 £ 0.06 1.01 £ 0.08 0.97 £ 0.04
1) Mean £ SD: by ANCOVA (adjusted by sex, age), *: p < 0.05, **: p < 0.01, *** p < 0.001

2) NAR: Nutrient Adequacy Ratio, 3) MAR . Mean Adequacy Ratio, 4) INQ :

Index of Nutritional Quality
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Table 5. Food consumption frequency for hypertensive and normotensive in Korean adolescents

Boys (n = 280) Girls (n = 241) Total (N = 521)
Variables Hypertension Normal Hypertension Normal Hypertension Normal
(n=74) (n = 206) (n=28) (n=213) (n=102) (n=419)
Rice 19.09 £ 041" 1895 £ 0.24 1867 £ 0.88 17.77 £ 0.32 18.82 £ 0.41 18.39 £ 0.20
Barley 9.60 £ 0.91 9.02 £ 054 926 £ 1.47 9.66 £ 063 9.53 £ 0.78 9.34 + 0.38
Cereals Ramyeon 2,53 + 0.25* 1.94 £ 0.15 1.68 + 0.37 1.88 £ 0.13 225 + 0.21 1.92 £ 0.10
Bread 2,73 £ 0.35 234 £ 020 253 =047 226 £ 017 264 £ 0.28 231 £ 013
Snack 535 + 0.46** 3.88 £ 027 564 + 0.83 491 £ 030 556 £ 0.42*  4.37 £ 0.20
legumes  Soybean curd 3.17 £ 0.36 284 £ 022 333 £ 0.62 302 £ 022 327 £0.32 292 £ 0.16
: Legumes 4.73 £ 0.70 3.8 £ 042 4.02 £ 0.96 3.39 £ 0.35 4.47 £ 0.56 3.66 = 0.27
Potatoes Potato 1.83 £ 0.27 1.73 £ 0.16 1.55 + 0.41 1.99 £ 0.15 1.80 £ 0.23 1.85 + 0.11
Beef 222 £ 0.33 1.87 £ 020 249 £ 0.59 2.04 £ 0.21 2.33 £ 0.30 1.95 £ 0.14
Meat Chicken 1.68 £ 0.23 1.29 £ 0.14 1.49 + 0.37 1.71 £ 013 1.68 £ 1.00 1.49 £ 0.10
: Pork 1.96 £ 0.28 200 £ 0.16 284 +£0.53 229 £ 019 226 £ 0.26 213 £ 0.13
EQgs Ham, Sausage 1.16 £ 0.20 1.37 £ 0.12 260 £ 0.55 1.81 £ 020 1.69 £ 024 1.56 £ 0.12
Eggos 3.59 £ 0.42 346 £ 025 522+ 0.68 3.87 £ 025 4.14 £ 0.36 3.64 £ 0.17
Fishes Tuna 1.49 £ 0.24 1.09 £ 0.14 1.37 £ 0.24 1.18 £ 0.09 1.48 £0.18 1.13 = 0.09
: Anchovy 1.98 + 0.32 204 £ 0.19 240 + 0.65 228 £ 023 221 £ 031 213 £ 0.15
Shellfishes  Boiled fish paste 1.33 £ 0.20 1.37 £ 0.11 1.97 £ 0.48 1.79 £ 0.17 1.60 £ 0.21 1.56 = 0.10
Korean cabbage 15.93 £ 0.78 1422 £ 046 1266 £1.35 1419 £ 049 1495+ 070 1423 +£ 0.34
Radish root 7.34 £ 0.82 7.09 £ 0.49 7.89 £ 1.22 627 £ 044  7.36 £ 0.67 6.70 = 0.33
Radish leaves 0.43 £ 0.24* 1.04 £ 0.14 1.70 £ 0.42 0.96 £ 0.15 0.81 £ 0.21 0.99 £ 0.10
Soybean sprout 2,25 + 0.26 2,00 £ 0.15 1.85 + 0.64 253 £ 023 218 £ 0.29 226 £ 0.14
Spinach 1.32 £ 0.21 1.50 =+ 0.13 1.08 = 0.49 1.61 £ 0.18 1.25 £0.22 1.56 £ 0.11
Vegetables Cucumber 1.60 £ 0.28 1.61 £ 0.17 2,06 £ 0.60 222 +£022 172 £0.28 1.91 £ 0.14
Hot Pepper 1.19 £ 0.25 1.30 £ 0.15 1.48 + 0.46 126 £ 017 1.27 £0.23 1.28 £ 0.11
Squash, Pumpkin 0.67 £ 0.17* 1.08 = 0.10 1.02 £ 0.25 096 £ 0.09 0.76 £ 0.14 1.02 = 0.07
Cabbage 1.23 £ 0.42 1.69 £ 0.25 4.04 £ 0.63** 1.41 £ 023 206 £ 0.35 1.53 £ 0.17
Tomato 1.42 £ 0.23 113 £ 014 271 £ 058 1.72 £ 0.21 1.91 £ 0.26 1.40 £ 0.12
Mushroom 1.44 £ 0.22 1.44 £ 013 2.04 + 0.47 152 £ 017 1.65 £ 0.22 1.47 £ 0.11
Seaweeds Sea mustard 1.18 £ 0.16 1.22 £ 0.10 1.86 £ 0.39 1.41 £ 014 1.41 £0.17 1.31 £ 0.08
Laver 411 £ 0.41 3.47 £ 025 4.76 £ 0.83 4.46 =+ 0.30 4.37 £ 0.40 3.95 + 0.19
Citrus fruit 2.32 £ 0.25 1.90 +£ 0.15 1.49 £ 0.43* 254 £ 0.15 218 £ 0.22 221 £0.11
Water melon 1.36 £ 0.19 1.18 £ 0.11 1.19 =+ 0.33 143 £ 012 1.35 £ 0.17 1.30 + 0.08
Frits Strawberry 1.49 £ 0.17 1.11 £ 0.10 1.65 + 0.37 157 £ 013 1.62 £ 0.17 1.32 + 0.08
Apple 1.93 £ 0.23 1.60 = 0.14 1.96 £ 0.41 206 £ 0.15 201 £ 0.21 1.82 £ 0.10
Banana 1.73 £ 0.22 1.49 £ 0.13 1.88 + 0.41 1.8 £ 0.15 1.79 £ 0.20 1.58 = 0.10
Orange 2.66 £ 0.37 231 £ 022 355+ 0.77 284 £ 028 3.01 £ 0.36 255 + 0.18
Milk Milk 6.84 £ 0.64 6.72 £ 0.38  6.06 £ 0.91 589 £ 0.33 6.46 £ 0.52 6.34 £ 0.25
- Diary Yoghurt 424 + 0.48 321 £028 4.64 £ 0.71 3.67 £ 026 4.43 £ 0.39* 3.43 £ 0.19
products lce-cream 4.13 £ 0.42* 305 025 535+075 413 £ 027 4.67 = 0.38* 3.55 £ 0.19
Beverages  Soft drinks 2.33 £ 0.41 265 + 024 290 + 0.67 262 £ 024 252 £ 0.35 263 £ 0.17
Others Hamburger 0.79 £ 0.11* 0.50 £ 0.07 0.40 £ 0.18 052 £ 0.06 0.67 £0.10 0.51 £ 0.05

1) Mean £ S.D: by ANCOVA (adjusted by sex, age), *: p < 0.05, **: p < 0.01, *** p < 0.001
2) Food consumption frequency: Seldom = 0, 6~11 times/year = 0.18, 1 fime/month = 0.25, 2~3 times/month = 0.6, 1 time/
week = 1 (Standard score), 2~3 times/week = 2.5, 4~6 times/week = 5, 1 time/day = 7, 2 times/day = 14, 3 fimes/day = 21
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Table 6. Eating behaviors for hypertensive and normotensive in Korean adolescents

Boys (n = 280) Girls (n = 241) Total (N = 521)

Variables Hypertension Normal Hypertension Normal Hypertension Normal

(n=174) (n = 206) (n=28) (n=213) (n=102) (n=419)
Skipped breakfast (for 2 day)
None 51 (68.92)" 153 (74.27) 19 (67.86) 141 (66.20) 70 (68.63) 294 (70.17)
1 fime 9(12.16) 25(12.14) 1(3.57) 33 (15.49) 10( 9.80) 58 (13.84)
2 times 14 (18.92) 28 (13.59) 8 (28.57) 39(18.31) 22 (21.57) 67 (15.99)
Dinner with family
Yes 42 (56.76)* 146 (70.87) 19 (67.86) 143 (67.14) 61 (59.60) 289 (68.97)
No 32 (43.24) 60 (29.13) 9 (32.14) 69 (32.39) 41 (40.20) 129 (30.79)
Not belonged to (solitude) 0( 0.00) 0( 0.00) 0( 0.00) 1(0.47) 0 ( 0.00) 1( 0.24)
Eating out frequency
None 2( 270 5( 2.43) 0( 0.00) 7( 3.29) 2( 1.9¢) 12( 2.86)
1 time and more/month 2( 2.70) 9( 4.37) 0( 0.00) 11( 5.16) 2( 1.9¢) 20( 4.77)
1 time and more/week 1(1.35 10( 4.85) 1( 3.57) 11( 5.16) 2( 1.9¢) 21 ( 5.01)
1 time/day 62 (83.78) 168 (81.55) 23 (82.14) 165 (77.46) 85 (83.33) 333 (79.47)
2 times and more/day 7( 9.46) 14 ( 6.80) 4(14.29) 19( 8.92) 11(10.78) 33 ( 7.88)
Snack frequency (/day)
None 11 (14.86) 27 (13.11) 0( 0.00) 14 ( 6.57) 11(10.78) 41 ( 9.79)
1 time 39 (52.70) 109 (562.91) 21 (75.00) 109 (561.17) 60 (58.82) 218 (52.03)
2 times 16 (21.62) 51 (24.76) 5(17.86) 64 (30.05) 21 (20.59) 115 (27.45)
3 times and more 8(10.81) 19( 9.22) 2(7.14) 26 (12.21) 10( 9.80) 45 (10.74)
Type of maijor snack
Cookie and snack 22 (29.73) 73 (35.44) 9(32.14) 93 (43.66) 31 (30.39) 166 (39.62)
Bread and cake 10(13.51) 26 (12.62) 5(17.86) 24 (11.27) 15(14.71) 50 (11.93)
Rice cake and Deogboggi 2( 2.70) 3( 1.46) 1( 3.57) 9( 4.23) 3( 2.94) 12( 2.86)
Ramyeon (Ramen) 4( 5.471) 13( 6.31) 1( 3.57) 7( 3.29) 5( 4.90) 20( 4.77)
Noodle 0( 0.00 0( 0.00 0( 0.00) 1( 0.47) 0 ( 0.00) 1( 0.24)
Fruit and fruit juice 6(8.171) 16( 7.77) 6(21.43) 33 (15.49) 12(11.76) 49 (11.69)
Beverage 5( 6.76) 14 ( 6.80) 1( 3.57) 8( 3.7¢) 6( 5.88) 22 ( 5.25)
Milk and dairy products 12(16.22) 32 (15.53) 3(10.71) 17 ( 7.98) 15(14.71) 49 (11.69)
Fried food 2( 270 0( 0.00 1(3.57) 3(1.41) 3( 294 3(0.72
Others 0( 0.00 2(0.97) 1( 3.57) 4(1.88) 1(0.98) 6( 1.43)
Not belonged to 11 (14.86) 27 (13.171) 0( 0.00) 14 ( 6.57) 11(10.78) 41 ( 9.79)
Eat proper amount
Observe 31(41.89) 77 (37.38) 3(10.71)* 66 (30.99) 34 (33.33)* 143 (34.13)
Try to do 24 (32.43) 91 (44.17) 16 (57.14) 113 (53.05) 40 (39.22) 204 (48.69)
Can't observe 19 (25.68) 38 (18.45) 9(32.14) 34 (15.96) 28 (27.45) 72(17.18)
Keep Korean traditional diet
Observe 48 (64.86)* 156 (75.73) 16 (57.14) 145 (68.08) 64 (62.75) 301 (71.84)
Try to do 25(33.78) 42 (20.39) 10(35.71) 55 (25.82) 35(34.31) 97 (23.15)
Can't observe 1(1.35) 8( 3.88) 2(7.14) 13( 6.10) 3 (294 21 ( 5.01)

1) N (%): by y*test, * p < 0.05, **: p < 0.01, ***: p < 0.001



446 - A7) skt Gl A7k 8.q1e] A=

oX

e

oA o 2har whet nlEo] Wb g
43.24%, A7 29.13% = 5221 2}o]Z H
2] - 32%7 == T o] vl o) Sl
T 8% gk Wol vy 247} 82.14%, 78.01 %= 7H4
H—%t QA H1E-S vERoH, LQOL%% Aot B
= F7} kel 1~23]91
397t w} _Oﬁ% J—ﬁol‘?‘ﬁr XW?L Atole]l f-2] 43l Aol
TR ] FiHE EARe] A A E AR
33.92%, -?—v %xﬂa 15.71%, "7 12.86%, ¥} 4
HAFA 7.86%, SEF 6.79%, T4 6.07% <O= LFEt
MJ% oz} 74 A} 9l AUl 42.32%, 2Hd 1 Q)
2~ 16.18%, "+ 12.03%, 9+ 2 541 8.30%, & 2
E‘*Eo} 4.15%, 5855 3.73%, 2 3.32% o= F i
55 7he %4 AR RS ST 9291@ ”XF o
AR E - 2 FAE, 2, S50 oist
Ax= AT, Y 2 AR digh A
Eft Aol i xjo]7} YRSt <%

ﬂF
iﬁ

1y
1=}

r—r’
(2

o
N1
2T Q

A HEe

FELANE I T

A7 = F dAe) 49 97 AN 27140 ARE
o] 1YL 64.86%°F FT 75.73% KLt ]Sl
SIL(p < 0.05), o1Ae] B Al S AAE

o] MET 10.71%= A 30.99%K T} -2 51A w3k
t}(p < 0.05).

1o

o
T
N
<

el

"E ]’a.i 8ol 20.59%,
o] 11.46%% 18] 28 =3} (p < 0.05).
G2 A 1G] S7E0] 24.32%% X“PL

8.74%KRT} A 07 w=9ro1} oz} U= w1y}

AR 7ol 128k 2lol 7L ISITh. Hit S5 Lgcﬁ =
& 3k Hol AF 3~47F AARES 1~270] wol Fo4 )

o

17

-

glort 27 R A4 e msgh 757 &

Table 7. Health-related behaviors for hypertensive and normotensive in Korean adolescents

Boys (n=280) Girls (n=241) Total (N=521)
Variables Hypertension Normal Hypertension Normal Hypertension Normal
(n=74) (n=206) (n=28) (n=213) (n=102) (n=419)

Smoking

Yes 2( 2.70)" 6( 2.91) 0( 0.00) 3(1.47) 2( 1.9¢) 9( 2.15)
No 72(97.30) 200 (97.09) 28 (100.00) 210 (98.59) 100 (98.04) 410 (97.85)
Alcohol drinking

Yes 18 (24.32)** 18 ( 8.74) 3( 10.71) 30(14.08) 21 (20.59)* 48 (11.46)
No 56 (75.68) 188 (91.26) 25 ( 89.29) 183 (85.92) 81 (79.41) 371 (88.54)
Mean alcohol intake

None 56 (75.68)** 188 (921.26) 25( 89.29) 183 (85.91) 81 (79.41)* 371 (88.55)
1~2 glasses of soju 4( 5.41) 7 ( 3.40) 1( 3.57) 12( 5.63) 5( 4.90) 19 ( 4.53)
3~4 glasses of soju 7( 9.46) 2( 0.97) 0( 0.00) 8( 3.76) 7( 6.86) 10 ( 2.39)
5~6 glasses of soju 2( 270 4( 1.94) 2( 714 4(1.88) 4( 3.92) 8(1.91)
7~9 glasses of soju 2( 2.70) 5( 2.43) 0( 0.00) 5( 239 2( 1.9¢) 10( 2.39)
> 10 glasses of soju 3( 4.05) 0( 0.00) 0( 0.00) 1(0.47) 3( 2.94) 1(0.24)
Age of first drinking (years) 13.84 + 3.432 1419 £ 225 1470+ 206 14.69 + 3.04 1405 £ 282 1446 = 2.70
Regular exercise

None 41 (55.41) 91 (44.17) 19 ( 67.86) 140 (65.73) 60 (58.82) 231 (65.13)
1 time/week 6(8.11) 32 (15.53) 3( 10.71) 16( 7.51) 9( 882 48 (11.46)
2 times/week 6(8.11) 16( 7.77) 4(14.29) 17 ( 7.98) 10( 9.80) 33( 7.88)
3 times/week 7 ( 9.46) 23 (11.17) 0( 0.00) 17 ( 7.98) 7( 6.86) 40( 9.55)
4 fimes/week 3( 4.05) 7( 3.40) 1( 3.57) 6( 282 4( 3.92) 13( 3.10)
5 times/week 11 (14.86) 37 (17.96) 1( 3.57) 17 ( 7.98) 12(11.76) 54 (12.89)
Sleeping time (hours/day) 691 £1.15 7.14 £ 1.20 6.89 £ 1.52 6.93 £ 1.38 6.90 £ 1.25 7.03 £ 1.29
1~6 hours 27 (36.49) 53(25.73) 14 ( 50.00) 81 (38.03) 41 (40.20) 134 (31.98)
7~10 hours 47 (63.51) 153 (74.27) 14 ( 50.00) 132 (61.97) 61 (59.80) 285 (68.02)
Watching TV,

Playing computer/games 6.39 + 3.76 581 £ 274 6.07 £ 3.22 5.37 £ 3.01 6.30 £ 3.96 558 + 2.88
during weekend

1) N (%): by x*test. 2) Mean + SD: by ttest, *: p < 0.05, **: p < 0.01, ***: p < 0.001
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Table 8. Correlation coefficients between blood pressure and each variables

Pearson's comrelation Parfial correlation

Variables
SBP DBP SBP DBP

Physical measurement

Age 0.22%** 0.28%** 0.24%%x* 0.29%*x*

Weight 0.50%** 0.34%*%* 0.40%** 0.22%**

Height 0.38%#* 0.29%%* 0.20%%** 0.12%

Waist 0.45%*%* 0.30%#* 0.36%%** 0.27 %%

BMI 0.42%** 0.28%** 0.37%** 0.2]**x*
Behavioral factors

Age of first drinking —0.17%* —0.1Q%** -0.06 -0.05

Mean alcohol intake 0.14* 0.17%%* 0.04 0.05

Sleeping time -0.09* -0.15% -0.02 -0.06

Watching TV, Playing computer/games during weekend 0.16* 0.07 0.14* 0.05
Nutrient intakes

Energy 0.15%* 0.04 0.07 0.01

Carbohydrate 0.15%* 0.05 0.06 -0.004

Phosphorus 0.11%* 0.06 0.06 0.03
INQ

Phosphorus 0.06 0.12* -0.01 0.07

Vitamin B, -0.11* -0.05 -0.05 0.01
Food consumption

Snack 0.02 0.09 0.04 0.10%*

lce-cream 0.08 0.12* 0.12* 0.15*

Hamburger 0.11* 0.09* 0.10% 0.09*

Significantly different at *: p < 0.05, **: p < 0.01, *** p < 0.001 by Pearson's corelation and partial correlation (adjusted by sex, age)
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Table 9. Odds ratios of hypertension for variables correlated to
blood pressure

Variables Cut-off points ~ OR (95%Cl range)"
General characteristics
Gender cits ]
Boys 2.89(1.75~4.78)
Age (years) 12-14 ]
15~19 1.83 (1.15~2.93)
Physical measurement
" < 85" 1
BMI fkg/m) > 85M 1.83 (1.08~3.08)
Eating habits
y Observe 1
Kz;? Korean traditional Ty to do 1.78 (1.07~2.95)
Can't observe 0.80 (0.21~2.85)

1) Multiple logistic regression models include age, sex, bmi,
Watching TV - Playing computer/games during weekend,
Food consumption of snack - ice-cream - hamburger
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ek Al71e] arEseh 3 o] Sl aslolet & 4 Stk Kim
5(2010)& =5 vkl tf o2 127 <t sty
HI9E ] 2 TS Al Ao Ty el s BMI(EAE
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A= Aob 9 FAA7 |4 ot 431712 st o

H3IA BIRES: dWskal X Seks Aol R8-S vERdY
AA dPdAe] 5782 Hi ST 18Ul
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2001).
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