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Table 1. Standard of abdominal obesity

Male Female
Year Abdominal Abdominal

Normal Obesity Normal Obesity
12 < 85.2" >85.2 <773 >773
13 < 871 >87.1 <778 >778
14 < 895 >895 < 785 >785
15 < 89.7 >89.7 < 788 >788
16 < 884 >88.4 < 79.0 >79.0
17 < 90.0 >90.0 < 799 >799
18 < 89.0 >89.0 < 805 =805

1) Waist circumference (unit: cm)
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Table 2. Anthropometric characteristics by abdominal obesity

Male Female
Abdominal  P-value Abdominal  P-value
Normal . Normal .
Obesity Obesity
(N=361) (N=318)
(N=57) (N=44)

Height(cm) 168.76+7.95" 170.88+7.00  0.058  159.08+5.76  161.65+4.94 0.005

Weight(kg) 62.39£9.11 84.18#9.81 <0.001 53.64+6.02  71.65+9.47 <0.001

Waist
Circumference  74.21£6.49 94.80+6.13 <0.001 68.90+5.49 85.91+6.40 <0.001

(cm)

BMI(kg/m’) 21.85+2.38 28.82+2.81 <0.001 21.17+1.86  27.39+3.26 <0.001

1) MeanzS.D

_10_
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Table 3. Blood characteristics by abdominal obesity

Male Female

P-val P-val
Abdominal vame Abdominal vame
Normal . Normal .
Obesity Obesity

FBS(mg/dL)  88.25+7.97"  88.72+6.84 0.681 86.09+7.33 88.04+6.18 0.097
N=344 N=54 N=303 N=43

TC(mg/dL)  148.91£24.19 169.25£29.40 <0.001 160.14+26.43 163.54+28.67  0.439
N=347 N=54 N=305 N=42

HDL(mg/dL)  41.07+8.13 36.85+7.56  <0.001  45.58+9.58 38.59+7.09  <0.001

TG(mg/dL)  87.60+41.96 147.31+£72.81 <0.001  88.97+41.57 12842+86.19 <0.001
N=348 N=54 N=305 N=42

SBP(mmHG)  110.36+9.95  117.00+10.29 <0.001  103.09+8.94 111.79+11.86 <0.001

DBP(mmHG)  70.02+9.62 72.00£9.39 0.147 66.66+8.25 72.87£9.80  <0.001
N=358 N=57 N=317 N=44

Hb(g/dL) 14.81+1.03 14.78+1.17 0.866 12.99£1.10 13.01+0.69 0.932

Hct(%) 44.53+3.05 44.24+3.14 0.516 39.65+3.13 39.67+2.09 0.971
N=348 N=54 N=306 N=44

GOTIU/L) 21.08+6.91 30.72+3544  <0.001  17.80+4.21 18.58+4.92 0.269

GPT(IU/L) 16.97+9.64 42.35%60.65 <0.001  12.25%5.25 17.25+11.09  <0.001

N=349 N=54 N=305 N=43
1) MeantS.D, FBS: Fasting Blood Sugar, TC: Total Cholesterol, HDL:

High Density Lipoprotein—cholesterol, TG: Triglyceride, SBP: Systolic Blood
, Hb: Hemoglobin, Hect:

Pressure , DBP: Diastolic Blood Pressure

Hematocrit
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Table 4. Drinking & smoking experience by abdominal obesity

Male Female
Abdominal  p-vglue Abdominal  p-yalue
Normal . Normal .
N1z Opesi N=10p 0P
(N=18) (N=19)
76" 11 61 12
No 0.566 0.497
Drinking (59.8) (61.1) (59.8) (63.2)
experience 51 7 41 7
Yes
(40.2) (38.9) (40.2) (36.8)
105 15 95 19
No 0.624 0.292
Smoking (82.7) (83.3) (93.1) (100)
experience 22 3 7 0
Y
s (16.7) 69) o)
1) N(%)
- 15 -
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Table 5. Eating habits by abdominal obesity

Male Female
Abdominal P-value Abdominal P-value
Normal . Normal .
(N-313)  Opesiw (N-z7g) DS
(N=50) (N=36)
Having 241" 33 205 21
- 0.070 0.044
Skipping ook fast (77.0) (66.0) (73.7) (58.3)
break-
fast Skin 72 17 73 15
(23.0) (34.0) (26.3) (41.7)
, 33 6 31 3
> 3times 0.910 0.328
(12.1) (12.0) (11.2) (83)
Froquency Dtimes 82 11 85 7
of (26.2) (22.0) (30.7) (19.4)
snack ” 141 25 132 23
(/day) e (45.0) (50.0) @17 (639
N 52 8 29 3
181
one (166) (16.0) (105) (8.3)
- once/d 240 34 0,194 211 23 0918
=OnCTEY 76) (68.0) ' (759)  (639) '
' - once ek 51 3 50 11
= 0n
Fating ONETTWEER  (163) (16.0) (180)  (306)
out
. - onee/month 12 4 7 0
requency =0nce/mon
(3.8) (8.0) (25) 0)
N 10 4 10 2
1
one (3.2) (8.0) (36) (5.6)
1) N(%)
— 17 —
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Table 6. Physical activity by abdominal obesity

Male Female
Abdominal Abdominal
Normal . -value  Normal . -value
Obesity Obesity
(N=350) (N=306)
(N=55) (N=43)

Never 77(22.0)Y  15(27.3) 0.280  134(438)  16(37.2) 0.875
Intense 172 118(33.7)  15(27.3) 95(31.0) 15(34.9)
activity
Jweek 34 85(24.3) 18(32.7) 53(17.3) 3(18.6)

>5  70(20.0) 7(12.7) 24(7.8) 4(9.3)

Never 162(46.3)  22(40.0) 0397  113(369)  14(32.6) 0.618
Flexibility 1~ 9g(28.0)  21(38.2) 104(34.0)  19(44.2)
exercises
Jweek 374 56(16.0) 6(10.9) 51(16.7) 6(14.0)

>5 34(9.7) 6(10.9) 38(12.4) 4(9.3)

Never 135(386)  23(50.9) 0342 217(709)  25(58.1) 0.356
Muscular 1~ 106(303)  15(27.3) 61(19.9  12(27.9)
exercises
Jweek 374 57(16.3) 6(10.9) 17(5.6) 3(7.0)

>5  52(14.9) 6(10.9) 11(3.6) 3(7.0)

Never 128(366)  20(36.5) 0.187  137(448)  23(535) 0.741
Light 172 113(32.3)  11(20.0) 97(31.7)  11(256)
activity
Jweek 374 63(19.4) 16(29.1) 51(16.7) 6(14.0)

>5  41(11.7) 8(14.5) 21(6.9) 3(7.0)

Never  13(3.7) 1(1.8) 0.704 6(2.0) 0(0.0) 0.674
Walking 12 19(5.4) 3(5.5) 23(7.5) 2(4.7)
activity
Jweek 374 15(4.3) 4(7.3) 22(7.2) 4(9.3)

>5  303(86.6)  47(85.5) 255(83.3)  37(86.0)

1) N(%)
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Table 7. Daily mean intake of Nutrients by abdominal obesity

Male Female
Normal Abdominal P-value Normal Abdominal P-value
(N=310) Obesity (N=275) Obesity
(N=50) (N=35)
Energy(kcal) 2338.13+817.73"  2446.64+1198.99 0.441 1938.93+688.37 1938.14+583.81 0.995
Water(ml) 863.40+445.10 807.84+416.39 0.409 726.96+336.03 694.95+375.83 0.601
Protein(g) 85.46+37.11 89.67+57.04 0.495 69.35+30.46 71.85+30.00 0.648
Fat(g) 60.45+35.18 76.40+63.13 0.010 52.21£29.95 53.77+29.83 0.772
Carbo(k;s)/drate 356.86+130.02 342.17+132.61 0.460 294.86+104.81 290.32+81.25 0.805
Fiber(g) 6.73+3.71 6.55+3.56 0.754 5.45+3.14 5.37+2.39 0.878
ash(mg) 20.93+9.30 21.42+11.44 0.740 17.45+7.78 18.67+6.52 0.375
Ca(mg) 576.41+336.87 489.01+305.70 0.086 493.76+289.62 470.06+297.50 0.650
P 1353.28+545.43 1334.55+608.95 0.825 1114.39+430.37 1144.78+476.60 0.698
Fe 13.68+8.51 13.48+8.66 0.876 11.54+9.36 12.26+£10.47 0.673
Na 4694.97+2394.51  5195.21+2884.27 0.541 4152.11+2151.70  4694.02+2621.86 0.173
K 2864.29+1200.85  2914.06+1352.28 0.790 2390.17+983.24 2474.90+1232.15 0.642
Vitamin A 761.14+990.59 796.94+521.03 0.803 623.03+425.52 540.53+389.18 0.277
Carotine 3180.84+2821.47  3410.87+2832.25 0.593 2818.43+2384.17  2564.30+2182.20 0.549
Retinol 135.20+138.21 144.52+146.36 0.661 122.21+£116.56 87.41+91.07 0.090
Thiamin 1.67+1.12 1.78+1.27 0.523 1.33+£0.67 1.42+0.66 0.422
Riboflavin 1.41+0.62 1.46+0.74 0.613 1.18+£0.55 1.09+0.53 0.356
Niacin 17.92+9.23 19.66+13.53 0.251 14.52+7.90 15.16+8.52 0.657
Vitamin C 95.81+81.78 98.13+80.03 0.852 88.67+81.13 88.09+93.63 0.969
1) Mean+S.D
- 20 _
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Table 8. Percentage of energy intake from three major nutrients

Male Female
Normal Abdominal P-value  Normal Abdominal P-value
Obesity Obesity
(N=310) (N=275)
(N=50) (N=35)

Carbohydrate ~ 61.84+9.60"  58.73+11.12 0.039 61.77+£9.45  60.84+9.57 0.584

Protein 14.67+£3.80  14.65%4.54 0.984 14.33£4.07  14.54£2.92 0.775

Fat 22.70+8.14  25.71+8.92 0.017 23.31+£7.90  24.32+8.72 0.481

1) %Mean+S.D
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Table 9. Nutrient intake as %KDRIs

Male Female
Normal Abdominal P-value Normal Abdominal P-value

(N=310) obesity (N=275) obesity

(N=50) (N=35)
Energy 91.10+33.64" 96.01+46.84 0.368 96.94+34.41 96.90+29.19 0.995
Protein 154.33£67.01 162.96+£96.98 0.431 154.12+67.70 159.66+66.68 0.648
Ca 57.64+33.68 48.90+30.57 0.086 54.86+32.18 52.22+33.05 0.650
P 135.32£54.54 133.45£60.89 0.825 131.95+51.43 134.49+55.61 0.785
Fe 97.49+63.62 97.15+56.75 0.972 83.86+73.66 91.38+87.68 0.579
Na 330.99£159.63  346.34£192.28 0.541 276.80+143.44  312.93+174.79 0.173
Potassium 60.94£25.55 62.00£28.77 0.790 50.85+20.92 52.65+26.21 0.642
Vitamin A 97.56+119.94 104.61+£68.90 0.686 92.42+64.15 80.03+57.96 0.278
Thiamin 128.23+£90.03 136.70+£92.03 0.539 133.10+67.24 142.80£66.92 0.422
Riboflavin 85.51+38.85 89.51+44.51 0.508 99.10+46.44 91.42+44.95 0.356
Niacin 107.74£55.82 119.40£77.35 0.197 111.73+60.80 116.63+65.61 0.657
Vitamin C 90.68+76.70 93.92+77.27 0.782 93.57+86.25 92.58+94.87 0.950

1) % Mean%S.D
— 2 7 —
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Table 10. Nutrient adequacy ratio(NAR) and mean adequacy ratio(MAR)

by Abdominal Obesity in Korean Adolescence

Male Female
Abdominal Abdominal
Normal P-value Normal P-value
(N=310) obesity (N=275) obesity
(N=50) (N=35)

Energy  0.819+0.193"  0.812+0.202 0.829  0.849+0.182  0.869+0.153 0.529

Protein 0.947+0.133  0.955+0.116 0.679 0.947+0.130  0.964+0.094 0.453

Ca 0.546+0.273  0.470+0.252 0.066 0.525+0.267  0.498+0.281 0.578
p 0.936£0.142  0.935+0.136 0.969 0.928+0.149  0.920+0.136 0.769
Fe 0.773£0.242  0.772+0.228 0.986 0.691+£0.252  0.728+0.258 0.416

Potassium  0.596+0.221  0.592+0.226 0.905 0.506+0.202  0.508+0.198 0.947

VitaminA  0.716+0.284  0.758+0.272 0.326 0.727+0.282  0.634+0.303 0.068

Thiamin 0.891+0.178  0.851+0.200 0.139 0.898+0.175  0.936+0.133 0.218

Riboflavin ~ 0.758+0.229  0.762+0.236 0.902 0.808+0.227  0.765+0.244 0.305

Niacin 0.843+0.218  0.856+0.194 0.695 0.847+0.203  0.855+0.185 0.829

VitaminC ~ 0.662+£0.299  0.668+0.295 0.901 0.661+0.311  0.651+0.331 0.838

MAR 0.772+0.167  0.767+0.164 0.842 0.762+0.164  0.757+0.155 0.854

1) Mean+S.D
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Table 11. Nutrient density(ND) of Nutrients

Male Female
Abdominal _ Abdominal _
Normal ' P-value Normal ' P-value
obesity obesity
(N=310) (N=275)
(N=50) (N=35)
Protein(g) 36.67+9.52" 36.64+11.35 0.984 35.84+10.18 36.35+7.30 0.775
Ca(mg) 251.43+135.78  215.02+129.48 0.077 255.85+130.91 232.20+109.11 0.307
P(mg) 585.94+141.04  564.73%119.80 0.315 579.13+132.91 578.03+119.36 0.963
Fe(mg) 5.84+2.97 5.87+3.93 0.937 5.95+4.03 6.13+3.68 0.801
Na(mg) 21729779493  2197.60+883.19 0.841 2182.85£967.16  2512.37+1275.76 0.069
Potassium
(mg) 1244.24+346.97  1257.79+416.07 0.804 1250.53+360.32  1275.50+479.83 0.711
mg
Vitamin A
(R E) 324.65+325.30  350.90+221.02 0.583 327.03+201.98 275.23+183.48 0.150
Hgh.
Thiamin
() 0.71+0.29 0.70+0.26 0.856 0.68+0.26 0.73+0.23 0.332
mg
Riboflavin
() 0.61+0.19 0.62+0.22 0.807 0.61+0.21 0.55+0.19 0.115
mg
Niacin
() 7.61+2.53 8.09+2.74 0.220 7.49+2.79 7.52+2.38 0.960
mg
Vitamin C
(mg) 41.34+32.43 40.34+26.41 0.835 46.81+40.00 46.03+45.23 0.914
mg
1) Mean+S.D
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Abstract

Dietary Intake Pattern by Abdominal Obesity in Korean

Adolescents
-Using 2005, 2007 Korea National Health & Nutrition Examination Survey-

Sang-Hee Kim
Dept. of Nutrition Education
The Graduate School of Education

Sungshin Women's University

This study was based on 2005 Korea National Health & Nutrition
Examination Survey(KNHANES)" and '2007 Korea National Health &
Nutrition Examination Survey’ to compare anthropometric characteristics,
blood characteristics and diet characteristics by abdominal obesity among
Korean adolescents.

The study subjects were a total of 780 adolescent males and females
aged 12-18 years who were not underweight. Waist circumference of 90

percentile point for each age group was used as standard for abdominal

obesity.

1) Weight, waist circumference, BMI of abdominal obesity groups include
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male and female shows significantly higher then normal groups.

2) The study shows obvious difference in the blood characteristic(Total
cholesterol, HDL-cholesterol, Triglyceride, SBP, DBP, GOT, GPT). The
value of Total cholesterol, HDL-cholesterol, Triglyceride which are related
adipose metabolism is sharply higher than normal groups. Especially,
HDL-cholesterol value of abdominal obesity groups is dangerously low
which 1s out of normal range. In the case of male, the value of GPT of

abdominal obesity group is not in the normal range.

3) In the study of diet habit, we can see clear difference between
whether they have breakfast or not. When we analyze the outcome of
the study we may know if they skip their breakfast they are exposed the
risk of abdominal obesity. That means abdominal obesity is strongly
related to diet habit. Particularly, the relation between abdominal obesity

and diet habit of the female group is stronger than the male group.

4) In food intake per person/day, the study show significant difference on
the amount of fat that male’s intake. Moreover, abdominal obesity groups
take more protein and normal groups take more carbohydrate. Whereas
all the groups take almost same amount of micronutrient such as P, Fe,
K, Thiamin, Riboflavin, niacin, Vitamin C.

In the ratio of carbohydrate, fat, protein male groups has different ration
between carbohydrate and fat. The normal group’s intake of carbohydrate

is higher and the abdominal obesity group’s intake of fat is much higher.
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Both groups take same ratio of protein. The abdominal obesity group

takes more fat instead of carbohydrate for their energy.

5) Any difference was not found between normal groups and abdominal
obesity groups according to ratio of drinking & smoking experiences by
abdominal obesity. Moreover there is no difference between the groups in

all the items of Nutrient intake as %KDRIs, NAR, MAR and ND.

To conclude, we come to know that adolescents’ diet affects abdominal
obesity through this study. Especially intake of fat and skipping breakfast
have an influence on i1it. Blood component which reflects the latest
condition of nutrition. Hence, differentiated nutrition education ,which
reflects the real condition of abdominal obesity, is demanded. Prevention
and remedy are also requested for them through continuous study and

development of new programs.
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