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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 = 521) 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.
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  General characteristics of the subjects

1) N (%): by χ2-test. 2) Mean ± SD: by t-test, *: p < 0.05, **: p < 0.01, ***: p < 0.001
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  Blood pressure and anthropometric data of the subjects

1) Mean ± SD: by ANCOVA (adjusted by sex, age)
2) N (%): by χ2-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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  Nutrients intakes for hypertensive and normotensive in Korean adolescents

1) Mean ± SD: by ANCOVA (adjusted by sex, age), *: p < 0.05, **: p < 0.01, ***: p < 0.001
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  NAR MAR, and INQ for hypertensive and normotensive in Korean adolescents

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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  Food consumption frequency for hypertensive and normotensive in Korean adolescents

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 time/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 times/day = 21
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  Eating behaviors for hypertensive and normotensive in Korean adolescents

1) N (%): by χ2-test, *: p < 0.05, **: p < 0.01, ***: p < 0.001
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  Health-related behaviors for hypertensive and normotensive in Korean adolescents

1) N (%): by χ2-test. 2) Mean ± SD: by t-test, *: p < 0.05, **: p < 0.01, ***: p < 0.001
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  Correlation coefficients between blood pressure and each variables

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

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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295" 7(9.46) 18(874) 4(1429) 10518 11(1078) 29(692)
Waist (c) 7526 + 1.20* 7234 £ O 6953 +1.39 67.02 + 050 7277 £ 091 6986 + 0.44
<o 6689.19) 186(9029)  24( 8571) 199(93.43) 90(88.24) 385(91.89)
290" 8(1081) 20(9.7) 4(1429) 14( 657) 12(11.76) 34(811)
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Vardoles Curoff poins__OR (95%Cl 1ange)"
General characteristics
Gits 1
Gender Boys 289(1.75~4.78)
214 1
fosleay 15-19 183(115-2.93)
Physical measurement
BV (kgim?) et !
85" 183(1.08-3.08)
Eafing hoofs
Observe 1
K‘;Z‘: Korean tadiional 1. 11, 4o 1.78(1.07~2.95)
Contobseve  080(021~2.85)
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Boys (n = 280) Gifs [n = 241) Tofal N = 521)

Voriables Hypertension Nomal Hypertension Norrnal Hypertension Nomal
=74 n=200 (=28 (=213 (=10 (=419
Rice 1909 £ 041 1895 £ 0.4 1867 + 088 17.77 * 032 1882 * 041 18.39 + 020
Barley 9.60 + 091 902 + 054 926 +1.47 9.66 + 053 953 + 078 9.34 + 0.38
Cereass Ramyeon 253 + 025 194+ 015 168 + 037 188 + 013 225+ 021 192 + 010
fre0d 2734035 234+020 253+047 226%017 264028 231 £013
Snack. 535+ 04¢6** 388 + 027 564 + 083 491 £ 030 5856+ 042* 437 + 020
legumes  Soybean cud 317 £ 036 2841022 3331062 302+022 327 £032 292 £ 016
Legumes 4734070  38:042 40209 339%035 447086 366+027
Polatoes _potato 1835027 173016 155+ 041  199+015 180%023 185011
Beef 222+ 033 187 £ 020 249 £ 059 204021 2331030 195+ 014
Meat Chicken 168 + 023 129+ 014 149+ 037 171 £013 168+ 100 1.49 + 010
- Porkc 1964028  200%016 284%055 229:019 226%026 213%013
g HamSasage  116+020  137+012 260+085 181£020 1691024 156+012
Eggs. 359 + 042 346+ 025 522+ 068 387+ 025 414+036 364 £ 017
Fishes Tuna 149 £ 024 109+ 014 137 £024 118 £ 009 148 £ 0.18 1.13 + 009
Anchowy 198 + 032 204 £ 019 240 + 065 228 £ 023 221 £ 03] 213 £ 015

Shelfishes  Boledfshpaste 133+ 020 137+ 011 1974048 179017 160+021 156+010

Koeoncabboge 1598 £ 078 1422 £ 046 1266 = 1,35 1419 049 1495 070 1423 % 034

Radih root 734£082  7.09+049 7894122 627044 736067 670%033
Racish leaves 043024 104+014 170+042 096+015 081 £021 099010
Soybeanspout 225026 200+ 015 1854064 253+023 218029 226£014
Spinach 1324021 150+013 108+049 161+018 126£022 156011

Vegetables Cucumber 150+£028 161017 206+060 2224022 172+028 191 £014
Hot Pepper 1194025 130+015 1484046 126£017 1274023 128011
Squosn Pumpkin 0,67 £ 017+ 108+010 102%025 096009 076+014 102007
Caboage 1234042 1694025 404+063** 141+023 206+035 153017
Tomato. 1424028 103+014 271058 172+021 191£02 140%012
Mushioom 1444022 1444013 2044047 1524017 1654022 147 £011
Sea musiord TI8Z016 1222010 1862039 141014 141 £017 131 £ 008

oMK | over 411 £041  347+025 A476+083 446+ 030 437 +040 395019
Crus 2325025 190015 14904 2541015 218202 221 £011
Water melon 136£019  118+011 1194033 1434012 135£017 130+ 008

- Stawoery 1494017  111£010 165037 157013 1.62+017 1324008
Apple 193+028 160+014 196+041 206:015 201:021 182%010
Banana 1734022  149+013 188+041 168015 179£020 158 +010
Onge 2664037 2314022 3554077 2844028 301 £036  255+018

ik il GBAE 064 6721038 6061091 5892033 646050 634 %025

Day  Yoghut 424+ 048 3211028 464071 367026 443%03 343019

ploducts _ ice-cieam 413042+ 3054025 5353075 413+027 467 +038 356019

Beveroges _Soff ks 233 £ 041 265 %024 290067 2625024 2575035 263 %017

Ohes__Hamburger 079 £011° 060 %00/ 040018 052 %006 067 £ 010 _ 051 £ 005
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Boys [n = 280] Gils [0 = 241) Tolal (N = 521)
Variobies Fyparenson Nomal Fypetenson Nomol Fyparenson Nomal
n=74 (n=208) n=28) n=213 =102 n=419
o
Protein 096+001" 0974001 0974002 096+001  096+001 09+ 00
Caicium 056+003  058+002 059+005 053+002 057 +003  085+00
Phosphons 0944001  095+001 0950038  093+001  094+001  094%00
fon 081£003  080+002 080+004¢ 070+002 079+002  075%00
ViaminA 075+003  076+002 074005 074002 074+003  075%001
VitominB, 047+003 047002 086003 090 +001  069+003  066%00
VilominB, 076+003  078+002 062+005 064+002  069+002  072%00
Niacin 088+002  087+001  088+004  087+001  088+002 08700
Vilomin 070£003 068002 069+006 06+002 070+003  068%00
MARY 0764002  076+001  079£003 077+001  077+082  077+001
N7
Protein 164£008 1624008  164+008 162003  170£004 167 +00
Caicium 060+005  056+002 060+005 05+002 06 +003 060+ 001
Phosphonus 141£006 1374002  141£006  137£002  150£003* 142001
fon 106009 0824008  106+009 082+003 102£005 096003
ViaminA 097+011  096+004 097£011  096+004 104+006  1.02%003
Viaming, 110£009% 1374003 110009 137+003  127+005  136+0®
VitominB, 091£007  103+003 0914007  103+003  094+003 097 +002
Niacin 1254008 1174008  125£008  1.17£003 125004 119002
Viamin C 093+016 0984006  093+016  098+006 101 +008 097 +004
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Pearsons conelafion Parfial corelation

o 3 8P Ea 3
Pryscal measurerment

e 0224 0280 0240+

weignt 034 0400

Height 0290+ 0200+ oz

Waist 0300+ 036+ 021+

B 0a2eer 028e 0370 o021
Bahavodi osios

Age offst dinkng s otgme -006 005

Meon aiconl ntake o140 0170+ 004 005

Sieeping fme 009+ 015+ o0 006

Wtching IV Playing computerigarnes duing weekend 016t 007 014 005
Niiert ke

Energy 0150 004 007 001

Caonyarate 0150 005 006 0004

Phosphots one 006 006 008
[

Phosphos 006 o012 o0l 007

Viaming, o -00s 005 001
Food corsumphion

Snack 0 009 004 oot

fcecream o8 012 0120 o5

Hambuger o1 009* 010+ 009*
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Boys [ = 280] Gis [0 = 241) Tordl (N = 521)

Varabes Fyperersion Nomal Fypererson Noma Fyperienson Noma

n=74 (n=208) =28 n=213 n=102 n=219
et ickes
Enegyica) 231556 £ 10036/ 245432 £ 5950 214273 + 13447 199915+ 4870 220229 + 7999 223896+ 3878
Caboyddle(g) 36248+ 1413 36572+ 838 3239+ 1943 29429+ 704 336+ 1137 33201+ 551
Pofen (o) 8694+ 459 8975+ 272 7901+ 571 7284+ 207 8245+ 356 8172+ 173
Fot () 5786+ 46 6674+ 274 5581+ 622 5623+ 225 5583+ 368 6175+ 178
Fioer(mg) 686+ 04 666+ 025 567+ 059 56+ 021 63 034 615+ 016
Cocum(mg) 58043+ 3901 60624+ 2313 56824+ 5799 S0832+ 2100 56395+ 3235 56966+ 1568
Phoshous mg) 141514 + 65,40 140051 + 3878 128082+ 8714 116404 + 3156 134406 + 5196 128863 + 2519
fron (mg) 1333+ 104 1445+ 061 1537+ 142+ 1105+ 052 1358+ 084 1280+ 041
Sodum(mg) 503203 + 297.35 5461.49 + 17630 469685 + 42797 453501 + 15499 4B0267 + 24322 502350 + 117.92
Polassum (mg) 285125 % 14222 2949.14 + 8432 2707.75 + 19009 242397 + 6884 273602 + 11312 270087 + 5484
VIGmnARE] 74849+ 6410 79413+ 3B00 71287 £ 8895 64027+ 3222 71317+ 5164 72213+ 2504
ViaminB, (mg) 159+ 011 171+ 006 120+ 014 138+ 005 143+ 008 155 004
ViaminB, (mg) 141+ 008 146+ 005 119+ 012 123+ 004 131+ 006 135t 003
Noch (mg) 189+ 125 1927+ 074 1762+ 166 1543+ 060 1805% 099 1745% 048
WlomnCing) 9989+ 902 9666+ 535 9208+ 1551 9074+ 562 9641+ 799 9398+ 387
Conmbuion fo 7dl energy IHare (6
Cobotyade 6236+ 100 6129+ 065 6261+ 181 6068+ 065 6236+ 095 6099+ 046
Proten 1530+ 044 1481+ 026 1493+ 071 1475+ 026 1521+ 038 1478+ 018
Fat 234+ 096 2390+ 057 2247+ 159 2459+ 058 2243+ 084 2024+ 040
C:P:Fraio 63:15:22 61:15:24 63:15:2 61:15:24 62:15:23 61:15:24
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