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ABSTRACT

Epidemiological studies have indicated that a relationship between overweight and
cardiovascular disease exists. To assess the relationship of unfavorable changes in serum lipid
concentrations, apolipoprotein B, lipoprotein(a), blood sugar and blood pressure  to
anthropometric variables, nutrient intakes and dietary behavior, 64 obese children were chosen
as subjects and 24-hour dietary intake, dietary behavior as well as blood pressure, apo-
lipoprotein B, lipoprotein(a), three kinds of cholesterol concentrations were measured in
November 1976. More than half(57.8%) of the children had serum cholesterol concentrations
over 175mg/dl, and 26.6% of them had over 200mg/dl and this group could be classified as a
high risk group. Abdominal obesity as measured with waist circumference and waist hip ratio
was negatively correlated to high density lipoprotein(HDL) cholesterol. Dietary behavior rather
than nutrient intakes appeared to have associations with unfavorable lipid profiles. Total dietary
behavior scores and fish and bean product consumption had strong correlations with potentially
atherogenic lipoprotein concentrations. This study suggests that for the early prevention of
cardiovascular disease, waist hip ratio together with obese rate should be included in selective
programs to identify risk group of children in Korea. Furthermore, interventions in car-
diovascular disease risk groups in obese children should emphasize maintenance of ideal body
weight through reducing body fat and adopting desirable dietary behaviors such as increasing
intake of fish or bean products. (Korean J Nutrition 31(5) : 927~938, 1998)

KEY WORDS : obese children - anthropometric markers - cholesterol - lipoprotein - dietary
intakes. ‘

Introduction

Overweight in childhood has been shown to be a
predictive cause of health problems. Especially the in-
creased occurrence of coronary heart diseases later in
life and the prevalence of cardiovascular disease(CVD)
are linked to major causes of death in Korea as well
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as other countries'™. The childhood obesity rate in
Korea has increased dramatically during the past 10
years””. The obesity rate of elementary school boys
in an urban area, for example, rose from 9.5% in
1986 to 19.7% in 1996”. The prevalence of risk fac-
tors leading to coronary artery disease in children
such as total cholesterol over 200mg/dl, low density
lipoprotein(LDL) cholesterol over 130mg,/dl, system-
ic hypertension, hyperglycemia, obesity, family his-
tory for cardiovascular disease and physical inact-ivi-
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ties is also increasing®”. Furthermore, the serious medical
problems such as fatty liver, hypertension, diabetes were
found among the majority of obese children with
over 50% obesity'®'”. Therefore, the efforts aimed at
the primary prevention of coronary disease in child-
hood through an appropriate detection of risk fac-
tors and the following interventions should be made.
There are two approaches detecting risk groups in
children : the population approach where attempts
are made to reduce variable risk factors through po-
pulation changes in nutrient intake and eating beha-
vior, and the individualized approach where indivi-
dual identification of high risk children by selective
screening is used rather than universal screening'>"?.
The feasibility of selectively screening children who
possess potential atherogenicity should be investigat-
ed in the field with the above two approach. Prel-
iminary studies on the relationships bet-ween ath-
erogenic lipoprotein profile in obese children and an-
thropometric measurements, blood pressure, dietary
intakes and dietary behavior should be able to pro-
vide a possible individualized approach towards die-
tary intervention in treating children with CVD risks.

In the present study, the possible relationships
between atherogenic indices and anthropometric mar-
kers, nutrient intakes and dietary behavior have been
investigated in selected obese children.

Methods and Materials

The subjects were chosen from the children who
were under the screening program for obesity which
was already set up by the Board of Education, Ky-
ongki Province. They weighed more than 120% of
50th percentile expected weight for each age value
of the Korean Association of Pediatrics in 1985'.
Sixty-four elementary school students(average age 10.
52+1.86, average BMI 24.743.4) were chosen as
subjects. The subjects were asked to complete a st-
ructured questionnaire containing background data.
Dietary intakes were examined with the aid of train-
ed students majoring in nutrition by 24-hour recall
method and the amounts of nutrients intake were cal-
culated by the food composition table'®. The intakes
of cholesterol, and saturated, monosaturated and po-
lyunsaturated fatty acid were calculated from the re-

ported values'”'®. Food consumption frequencies of
subjects were computed from the questionnaires and
from these frequencies dietary behavior scores were
calculated by the sum of points for each question-
naire. The most desirable consumption pattern was
given 3 points and the least desirable pattern 1 point.
Height was measured to the nearest 0.5cm with a
conventional measuring device, Samwha model #11859,
and weight was measured to the nearest 0.lkg with
a digital metric scale(Cas model #150A) while the
subjects were clothed and shoeless. Body Mass Index
(BMI) was computed by weight/height’ (kg/m?. Rohl-
er Index was calculated by weight in kgx 10°/height
%em®. For the calculation of waist and hip ratio
(WHR), the waist and hip circumferences were me-
asured according to Lapidus and Bengtsson'. Sys-
tolic and diastolic blood pressure were measured to
the nearest 2mmHg. None of the subjects were tak-
ing any blood pressure or lipid lowering medication.
For analysis of lipids and lipoproteins, blood was
sampled in the moming after overnight fasting into
EDTA-coated tubes. Plasma was separated, and plas-
ma cholesterol, triacyglycerol(TG), fasting blood
sugar were determined enzymatically according to
the methods used previously””. High density lipopro-
tein(HDL) cholesterol was measured enzymatically
after precipitation of apolipoprotein B(Apo B) con-
taining lipoproteins with dextran sulphate/MgCl,.
LDL cholesterol was calculated according to the

Friedewald formula®™

. Apolipoprotein B and lipopro-
tein{a) were determined by radioimmunoassay me-
thods reported elsewhere®™. Various serum deter-
minant factors of evaluation of cardiovascular risks
LDL-Chol/HDL-Chol ratio(LDL-chole-
sterol per HDL-cholesterol ; LPH), Atherogenic in-
dex[{Chol-HDL-Chol)/HDL-Chol ratio ; AI), and Re-
lative Cholesterol( HDL-Chol /Chol ;: RChol) were cal-

culated. For identifying the relationships of athero-

such as

genic indices to the variables under study, the cut-off
points for high risk groups for the biochemical pa-
rameters were 200mg/dl for total serum cholesterol,
150mg/dl for triacylglycerol, 40mg/dl for HDL-
cholesterol and 150mg/dl for LDL-cholesterol res-
pectively.

Statistical analysis was basically performed by using
the Statistical Analysis System(SAS)zs). Data were ex-



pressed as the mean standard deviation, and sta-
tistically significant differences between subgroup me-
ans were evaluated primarily by Student's t-test and
one or two-way ANOVA. The correlations between
the variables were examined by Pearson’s correlation
cocflicient analysis.

Results and Discussion

1. Anthropometric and general characteristics of
subjects

The subjects were composed of 36 females and 28

males, and 32 lower grade(grade 1- 3) and 34 upper

grade(grade 4-6) elementary school students. The an-

thropometric measurements of the subjects are sh-
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own in Table 1. The average BMI ranged from 22.
7+3.1 to 27.7+2.8. Even though BMI has a lim-
itation in expressing the obesity rate for growing chil-
dren, the more reliable indicator, Weight-Length
Index™, could not be applied in this study since the
Korcan Children's Growth Standard is now in the
process of revising and the old value of 1985" is no
longer applicable. Furthermore, because of relatively
wide range of age(from age 7-12) and the limited
number of subjects, anthropometric parameters here
may not represent all of Korean obese children in urban
areas. The average waist measurements in centime-
ters were from 69.6 to 84.5, and the average hip in
centimeters were from 80.9 to 98.3 for four sub-
groups. Other general characteristics of subjects are

Table 1. Anthropometric characteristics of Korean obese children(n=64)

. Lower grade children Upper grade children Total
Variables

male(n=17) female(n=13) male(n=19) female(n=15) n=64
Height(cm) 129.2+8.2" 127.3+7.2 147.9+6.5 149.4+6.7 136.1+12.3
Weighttkg) 38.3+8.7 372+87 56.6+7.8 62.11+99 4911138
BMP 227+2.8 226131 257+1.9 277428 247+ 34
Rohrer Index” 17.5+20 17.7+1.8 17.4+1.2 185+1.7 17.8+ 1.7
Relative Weight 294451 289+53 38.1£3.9 41.4+5.2 347+ 7.2
Waist{cm) 741178 69.6+6.7 84.5+5.0 84.2+6.6 786+ 9.0
Hip{cm) 83.2+6.7 809+7.3 94.116.2 98.31%6.7 895+ 9.7

1) Values are Mean+S.D.  2) Body Mass Index : Weight/height'tkg/m®)  3) Weight in kg x 10%height’(cm’)

Table 2. Mean serum contents of various lipids, ApoB, fasting blood glucose, blood pressure of Korean obese children(n=

64)
Lower grade Upper grade Total
Variables male female male female (n=64)
n=17) (n=13) n=19) (h=15) .
Total Cho!” 180.6 +45.7" 180.4 +17.2 175.7 +305 1935 +22.0 1821 +31.7
TGY 104.7 +£53.4 117.9 +63.3 106.1 +39.7 116.8 +41.3 110.6 *+48.5
HDL Cho!® 50.1 +10.0 48.7 +14.3 46.7 + 8.0 477 + 45 483 + 94
LDL Chot” 109.5 +43.8 108.1 +16.1 107.8 +31.6 122.4 +23.8 111.8 £314
LpH® 22 + 078 236 0.60 244+ 112 259+ 0.59 24 + 0.8
Al” 2,67+ 087 295+ 1.02 293+ 1.29 3.08+ 0.59 29 + 1.0
RCHOL® 0.29+ 0.07 0.27+ 0.07 0.27+ 0.06 025+ 0.04 0.27% 0.06
FBS” 779 + 64 735 £ 5.2 67.0 +25.0 745 + 69 770 + 89
ApoB'® 1325 +36.5 145.7 +15.1 144.4 +27.2 153.7 +23.2 143.7 +27.8
Lip(a)'® 303 +239 24.1 +£209 15.6 +12.0 276 +15.9 24.1 +19.0
sgp™? 1135 +17.0 1275 +334 129.0 £23.7 1209 +15.9 1227 +233
pep"? 786 +13.3 88.8 +345 933 +26.1 849 +11.5 864 +23.0
1) Mean£S.D. 8) Relative cholesterol(see the text)

2) Total cholesterol{img/dl)

3) Triacylglycerol(mg/dl)

4) HDL-cholesterol(mg/d)

5) LDL-cholesterol(mg/dl)

6) Ratio of LDL-cholesterol and HDL-cholesterol
7) Atherogenic Index(see the text)

9) Fasting blood glucose(mg/dl)

10) Apolipoprotein B(mg/dl)

11) Lipoprotein (a)(mg/L)

12) Systolic blood pressure(mmHg)
13) Diastolic blood pressure(mmHg)
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as follow(data not shown). About 50% of subjects
father and 54.8% of subjects mother were in average
body weight range, and 33.3% of subjects father and
32.3% of mother were slightly overweight, extreme
underweight or overweight in both parents were
respectively under 10% as judged by their BMI
values. More than a half of subjects(55.4%) are first
born children. Among subjects, 42.9% ‘were nour-
ished with mother's milk, 30.2% with milk, and the
remaining 27.0% were with combinations. The 30.6%
of subjects households had an income between 1,
000,000- 1,500,000 Won and 25.8% had between 1,
500,000 - 2,000,000 Won. More than a half of the
subjects exercised regularly more than 2-3 times
per week. The average duration subjects were ex-
ercising per day lasted slightly more than 30 minutes.
The inidal period of weight gain in subjects were
early infancy(19.4%), 4~ 5 years of age(11.3%), 6-7
years of age(38.7%) and after 7 years of age(30.6%).

2. Various potential atherogenic indices of sub-
jeets
Table 2 shows average serum contents of various

lipid fractions, ApoB, fasting blood glucose, and
blood pressure of subjects. The average serum cho-
lesterol contents of subjects in this study was 182.1+
31.7mg/dl which is much higher than the value of
155mg/dl reported”. The upper grade female sub-
jects had a cholesterol content of 193.5+22.0mg/dl.
The average serum total TG, HDL-cholesterol and
LDL-cholesterol contents were "110.6mg, 48.3mg,
111.8mg per 100ml respectively. These obese sub-
jects had much higher values of Total Cholesterol
(TC), TG and LDL-cholesterol compared to the nor-
mal subjects between the age of 10— 14 of Kim et al's

> The prevalence of atherosclerosis
p

reported values
risk of the subjects was 57.8% as the risk was judged
by cholesterol contents over 175mg/dl for the age
10- 14", The prevalence of systemic hypertension
(diastolic blood pressure over 95mmHg) of the
study subjects was 28.0%. However, the systemic hy-
perglycemia(fasting blood glucose level over 140mg/
dl) was not found among these subjects. The av-
erage atherogenic index of 2.9 of the subjects was

much higher than the average school children from

Table 3. Mean daily nutrient intakes of Korea obese children(n=64)

Lower grade Upper grade Total
Variable male female male female (h=64)
(n=17) n=13) (n=19) (n=15)
Total food intake(g 1152.1 + 377.9" 8109 + 268.6 14120 £ 4852 11917 * 3614 11625 * 4329
Energy(kcal) 17641 + 5145 12066 + 2756 1892.1 + 651.8 16721 + 4860 1666.7 + 558.1
Protein(g) 786 + 359 503 + 296 868 x 295 797 + 215 756 + 317
Fat(g) 398 + 197 212 + 92 420 + 158 383 * 169 360 + 175
Carbohydrate(g) 2742 + 88.1 2027 + 469 3027 + 1097 2659 + 80.1 2667 + 91.6
Fiber(g) 43 + 27 49 + 438 71 £ a7 58 £ 25 56 = 39
Calcium(mg) 547.4 + 3499 3623 + 2237 7921 + 361.6 7561 + 3356 6320 * 3593
Phosphate(mg) 11171 + 6242 619.7 + 3549 11927 + 480.6 9742 =+ 329.1 1007.7 + 504.8
Iron(mg) 124 + 55 91 + 41 157 + 66 166 * 88 138 = 70
Vitamin A(U) 3657.5 +3771.6 38525 +30800 8901.6 +14182.2 47136 +34496 54767 +8250.4
Vitamin B,(mg) 139+ 115 091+ 043 147+ 068 168x 197 138+ 1.20
Vitamin B,(mg) 134+ 075 104+ 079 160+ 077 156=* 097 142+ 083
Niacin(mg) 171 + 87 126 + 45 210 + 113 153 £ 63 170 + 87
Vitamin C(mg) 678 + 521 570 + 306 716 + 322 574 * 392 642 + 389
Cholesterol{mg) 1975 + 187.1 1500 + 1439 3067 =+ 2755 2646 + 1161 2411 + 2023
Saturated FA(mgY” 115 £+ 5.2 71 + 37 155 + 77 205 + 184 141 £ 112
Monosat FA(mg)” 125 + 50 82 + 46 148 £ 59 123 £ 5.2 124 + 57
Polyunsat FAmg)® 143 + 216 98 + 65 142 + 67 135 + 122 132 + 131

1) Mean+£S.D.
2) Saturated fatty acid

3) Monosaturated fatty acid
4) Polyunsaturated fatty acid



Choi et al's reported value®® of obese children(2.45)
and approaching the high risk value of 3.0 by the
American Pediatric Association”, The average li-
poprotein(a) was 24.1+19.0mg/L, which is higher
value than a Choe et al's reported value® of 15.5+2.
7 of obese children. The average value of ApoB was
143.7+27.8mg/dl, which is higher than the re-
ported value of 103.8434.0 for obese children®®.

3. Nutrient intakes and dietary behavior of sub-
jects
Nutrient intakes are presented in Table 3. The sub-
jects average daily energy intake was 1666.7+558.
lkcal/day, fat intake was 36.0+17.5g, total car-
bohydrate intake was 266.7+91.6mg, total chole-
sterol intake was 241.1+£202.3mg and saturated fat-
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ty acid, monosaturated fatty acid, polyunsaturated fat-
ty acid intakes were 14.4+11.2mg, 12.4+5.7 mg
and 13.2+13.1mg respectively. The food consump-
tion frequencies which were used as indirect in-
dicators of dietary behavior are shown in Table 4.
The subjects who ate more than sufficient amounts
were only 21.0%, whereas most of them(61.3%) answ-
ered that they did not always eat more than enough.
The subjects who were conscious about their nu-
trient intakes were only 17.7%. The subjects who ate
vegetables regularly were 37.1%. This dietary beha-
vior study of subjects also showed that 65.1% of sub-
jects eat breakfast regularly, 14.4% missed breakfast
2-3 times per week, while 9.6% of them did not
have any breakfast.

Table 4. Food consumption frequencies (%) of Korean obese children(n=64)

Variables

Frequencies

Taking more than enough frequently(21.0)

Balanced meals seldom(51.6)
Skipping meals once a day(8.1)
Vegetable consumption seldom(16.1)
Meat consumption every day(14.5)
Fruit consumption seldom(6.5)
Fish and bean product consumption seldom(59.7)
Milk and dairy product consumption seldom(12.9)
Seaweeds consun‘wption seldom(4.8)
Processed food consumption every day(8.1)

somtimes(61.3) seldom(17.7)
somtimes(29.0) frequently(17.7)
2-3 times a week(9.7) seldom(80.6)

three servings a day(37.1)
once a week(45.2)
every day(51.6)
every meal(1.6)
)
)

once serving a day(46.8)
2 -3 times a week(40.3)
2 -3 times a week(41.9)
once a day(29.0)

2-3 times a week(16.1)
2-3 times a week(64.5)
2-3 times a week(53.2)

every day(71.0
every day(30.6
seldom(37.1)

Table 5. Correlation coefficientsir) between anthropometric measurement and cardiovascular disease related parameters

in Korean obese children(n=64)

Waist hip

Relative

Height Weight BMI . Rohler Index . Waist Hip
ratio Weight
Total Chol” -0.06555 -0.03066 -0.03806 -0.06924 -0.02058 -0.03594 -0.02894 0.00798
TG? 0.12396 0.17925  0.25871* 0.17392  0.26889* 0.21143  0.20937 0.14728
HDL Chol® -0.21571 -0.21520 -0.23871 =0.30771  -0.16401 -0.23080 -0.32016* -0.20616
LDL Chol"  ~0.03972 -0.02171 -0.04671 -0.03122 -0.05467 0.03231  0.00231 0.02453
LPH? 0.09254 0.10383  0.09343 0.12825  0.04088 0.10298 - 0.16488 0.12174
Al 0.10232 0.12498  0.14026 0.17563  0.10462 0.13376  0.19250 0.12924
R Chol” -0.10380 -0.14691 -0.18005 -0.19614 -0.16280 -0.16114 -0.23386  —0.16962
Apo B? 0.06286 0.08371 0.07806 —-0.03559  0.04082 0.08358  0.08604 0.11523
Lip(a)” -0.14885 -0.14962 -0.17619 -0.17622 -0.15188  -0.16183 -0.14905 -0.07983
FBS'® 0.12079 0.12891  0.10076 0.09628  0.03117 0.12095  0.18407 0.13957
sgp™ 0.18787 0.14859  0.10466 -0.00392 -0.02443 -0.14078 -0.11260 0.11854
DBp'? 0.18068 0.12668  0.05905 -0.10377 -0.08725 0.11020  0.05934 0.11853
*p<0.05

1) Total cholesterol

2) Triacylglycerol

3) HDL-cholesterol

4) LDL-cholesterol

5) Ratio of LDL-cholesterol and HDL-cholesterol
6) Atherogenic Index (see the text)

7) Relative cholesterol (see the text)
8) Fasting blood glucose

9) Apolipoprotein B

10) Lipoprotein (a)

11) Systolic blood pressure

12) Diastolic blood pressure
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4. The correlations between anthropometric me-
asurements and potential atherogenic indices

In these obese children, correlations between an-
thropometric markers and CVD related parameters
were studied(Table 5). Among various indices, both
BMI and Rohler Index showed strong correlations
with triacylglycerol contents of plasma, and waist hip
ratio and waist had strong negative correlations with
HDL cholesterol. From this study, the measurement
of waist and waist hip ratio might have a strong im-
plication in predicting atherogenicity in Korean
obese school children. In studying determinants of
serum cholesterol contents for American obese chil-
dren, weight for height was found to be the most
significant predictive determinants®™. In another stu-
dy on Japanese obese children, it reported that body
fat distribution is more related to a certain biochem-
ical complication of childhood obesity than the other
two kinds of indices, overweight and adiposity™.
Also from studies on the relationships of childhood
obesity, body fat distribution and cardiovascular risk
factors including plasma lipids and lipoproteins, body
fat distribution appears to be a determinant factor’”
¥ Furthermore, in an epidemiological research of a-
dolescents to define the optimal measure of car-
diovascular risk factors, cholesterol and blood pres-
sure were found to be best representatives for body
fat distribution®. Further studies are needed to clar-
ify the correlations between biochemical complica-
tions of Korean childhood obesity and body fat dis-
tribution. In the present study with a limited numb-
er of obese children, there were found to exist
strong correlations between fat distribution measur-
ed by waist hip ratio and blood lipids abnormalities.

5. The correlations between nutrient intakes and
dietary behavior, and potential atherogenic
indices

Table 6 shows the results of correlations between

nutrient intakes of subjects and CVD related para-
meters. It appeared that no correlations between nu-
trient intakes and various CVD related parameters ex-
isted, except that there was a correlation between nia-
cin intakes and TG, and a correlation between in-
takes of polyunsaturated fatty acids and lipoprotein
(a). Serum cholesterol was not significantly correlat-

ed with dietary intakes of cholesterol, fiber or sa-
turated fatty acids. In other studies on the relation-
ships between nutrient intakes and serum cholesterol
concentrations, intakes of saturated fatty acid have
been identified as the predictive variable of children's

35)36)
serum cholesterol levels®*®

. However, the possibility
of a correlation between intakes of saturated fatty a-
cids, cholesterol, other fatty acids and serum ath-
erogenic factors cannot be ruled out from the reason
that one 24-hour dietary recall methods may not pro-
vide an accurate estimate of typical food consump-
ti0n34)35)'

Table 7 represents that correlation between food
consumption frequencies and various CVD related
parameters. The scores of fish and bean product in-
takes were negatively correlated with ApoB, total
cholesterol, LDL-cholesterol and atherogenic index,
and those of vegetable consumption and fish and
bean product intakes were positively correlated with
HDL-cholesterol. The total dietary behavior score,
which was calculated from food consumption fre-
quencies and of which high score represents desirable
habits, was positively correlated with HDL-cholesterol.
Along with the other investigation® which showed in-
creased intakes of vegetable foods have association
with decrements of atherogenic lipid profiles pre-
ventive diets for Korean obese children should be
focused on eating the appropriate amount of fish,
bean products, and vegetable. There are several evi-
dences from other countries that unfavorable lipopro-
tein profiles in obese children can be improved by
diet40)4l).

6. The comparisons of various determinants bet-
ween two groups with different serum lipid
contents

The grouping among these children into lower
and higher levels of several parameters, and the com-
parison of the various determinants among these two
groups would help to identify the contributing fac-
tors for atherogenic profiles. Table 8 presents the
results of mean differences of various determinants
between two groups of total cholesterol contents
and two groups of triacylglycerol. ApoB level was
higher with subjects with higher cholesterol contents
of over 200mg/dl. The higher values of LDL-cho-
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Table 8. Mean differences of various determinants between two groups of serum total cholesterol(less risk group ;
<200mg/dl and high risk group : >200mg/dl), and two groups of serum triacylglycerol(less risk group ;
<150mg/dl and high risk group ; >150mg/dl) respectively in Korean obese children(n==64)

Total Cholesterol

Total Cholesterol

Triacylglycerol Triacylglycerol

<200mg(n=47) >200mg(n=17) <150mg(n=54) >150mgin=10)
SBP 1233 + 239" 1207 + 218 1235 + 206 1179+ 357
DBP 873 + 23.7 837+ 214 869 + 21.3 833+ 321
ApoB 1338 + 23.4 1708 = 199 1431 + 290 1469+ 208
Lip(a) 220 + 18.6 295+ 195 251 + 196 182 + 141
TG 1089 + 48.1 1152 + 50 942 + 285 1992 +  36.8%
Total Chol 167.4 + 19.2 2226 £ 227% 1822 & 329 1815 & 252
HDL Chol 479 + 9.6 490 + 89 501 + 8.5 383 & 8.1
LDL Chol 977 + 18.2 1505 &£ 27.1* 1133 324 1033+ 249
LPH 2,10 + 0.52 32 + 0.9** 231 + 074 286 + 1.14
Al 2,60 + 0.74 371 + 1.1 271 £ 0.79 394 +  1.29%
RCHOL 0.28 + 0.05 02+  0.04* 0.28 + 0.06 021 +  0.05*
FBS 762 + 6.8 790 £ 132 76.6 + 6.4 787 + 177
Total food intakes 11256 = 4712 12803 + 2945 1182.2 + 437.6 10788 + 4372
Energy 16546 + 5925 16835 & 4770 16779 + 575.6 1579.8 + 4995
Protein 740 + 33.0 790 £ 289 78.4 + 33.0 59.1 +  19.2*
Fat 354 + 17.5 384 + 18.1 36.9 + 18.0 321+ 154
Carbohydrate 266.3 + 95.0 2629 + 848 2646 + 923 2695+ 9338
Fiber 53 + 3.5 6.4 + 4.7 57 * 4.2 48 + 1.6
Calcium 6096 + 3683 689.0 £ 3473 649.6 + 3735 5285+ 2888
Phosphate 970.5 + 4922 10854 + 548.7 1034.7 + 5243 8206 + 3604
fron 132 + 7.54 149 £ 520 141 + 7.3 111 4.0
Vitamin A 5307.6 £ 9467.7 59615 + 3477.6 58922 +  8941.1 3313.8 + 31148
Vitamin B1 1.29 + 1.2 1.56 + 1.06 1.45 + 1.29 0.90 + 0.3*
Vitamin B2 133 + 0.8 161 £ 080 147 + 0.85 1.04 + 0.6
Niacin 168 + 9.2 170 £ 7.5 17.7 + 9.1 120 + 4.4%
Vitamin C 58.5 + 39.6 800 £  34.1* 64.9 + 39.1 59.8 + 412
Cholesterol 2470 £ 2264 2091 + 995 2445 + 2118 2025 + 1474
Saturated FA 147 + 12.7 11.8 + 5.0 145 + 11.6 11.5 + 9:3
Monosaturated FA 123 £ 5.9 119 + 4.6 127 + 5.7 97 + 43
Polyunsaturated FA 4.1 + 15.1 104 + 4.3 13.7 + 14.2 102 + 5.6
Waist 78.3 + 9.0 79.4 + 9.0 78.4 + 9.4 79.5 + 6.2
Hip 89.5 + 9.2 895+ 110 89.7 + 100 88.5 + 7.5
Height 1396 + 12.2 1376 + 128 139.1 + 124 1388+ 120
Weight 493 + 13.1 483 + 158 490 + 14.2 491+ 118
BMI 24.7 + 3.1 24.7 + 4.1 246 + 3.5 25.0 + 25
Rohler Index 17.7 + 15 179 + 20 17.7 + 1.7 18.0 + 15
Relative Weight 348 + 6.7 344 + 8.4 346 + 7.4 349 + 58
1) Mean+S.D. *p<0.05 **p<0.01

lesterol, Atherogenic index were found in groups
with higher serum cholesterol values. There are no
differences in circumferences of waist and hip, we-
ight, BMI, RI or RW values with two groups of cho-
lesterol contents. Atherogenic index were different
among lower and higher TG levels(Table 8, below
150mg, and over 150mg). Between the two levels of
serum TG and among nutrients protein intakes, vi-
tamin B, and niacin intakes were different. No an-
thropometric values were different with two levels of
TG contents. The lower HDL-cholesterol group sh-
owed the greater TG contents than the higher HDL-

cholesterol group, and atherogenic index was much
greater with the lower HDL-cholesterol group(Table
9, 4.30 vs 2.64). With higher LDL, ApoB level was
significantly greater, total cholesterol was higher and
atherogenic index was greater. There were no sig-
nificant differences in various determinants between
two levels of ApoB proteins(Table 9). From analysis
of these two levels of serum lipid variables, cho-
lesterol, TG, and HDI.-cholesterol and LDL-cho-
lesterol seemed to be varied together. However,
lipoprotein(a), the predictor of atherosclerotic disease

*2, did not appear to be varied with other risk factors



936 / Cardiovascular Risk Factors in Obese Children

Table 9. Mean Differences of various determinants between two groups of HDL-cholesterol(less risk group ; <40mg/dl
and high risk group ; >40mg/dl), and LDL-cholesterol(less risk group ; <150mg/dl and high risk group ; >
150mg/dl) respectively in Korean obese children (n=64)

HDL HDL LDL LDL

. <40mg(h=10) > 40mg(n=54) <150mg(n=>56) >150mg(n=8)
SBP 1264 + 330" 1219 + 213 1224 + 234" 1242 + 233
DBP 894 x 311 858 + 215 859 + 229 89.7 + ~46
ApoB 1507 + 314 1423 + 271 1377 + 238 185.1 + 14.9%
Lip(a) 219 + 189 244 = 191 226 +  18.1 338 + 234
TG 1624 + 4922 101.0 £ 42.2* 1117 + 506 1025 + 375
Total Chol 1793 + 321 1826 + 31.8 1741 + 236 237.6 + 24.9*
HDL Chol 342 + 4.2 50.8 +  7.6** 48.6 + 9.4 456 + 95
LDL Chol 1126 + 309 M5+ 317 1032 £ * 213 1715 £ 24.7*
LPH 332 + 0.99 222+ 0.67* 218 + 0.54 390 + 093
Al 430 % 1.12 264 + 0.70% 268 & 0.74 440 &£ 1.20™
RCHOL 0.19 + 0.03 0.28 +  0.05* 0.28 + 0.05 0.19 =  0.04*
FBS 780 =+ 174 76.7 + 6.5 76.0 + 6.7 836 + 174
Total food intakes 10942 + 462.7 1179.3 + 433.6 11474 + 4522 1307.8 + 250.0
Energy 16304 + 5588 1668.1 + 567.1 1668.7 + 586.8 16102 + 3185
Protein 644 + 210 774 + 333 751 + 336 763 £ 13.0
Fat 346 + 189 364 + 17.5 365 + 183 331+ 99
Carbohydrate 2736 + 899 2638 £ 929 266.1 = 95.1 2603 £ 655
Fiber 45 + 2.2 57 + 4.1 5.1 + 3.3 91+ 6.2
Calcium 533.8 + 3282 648.6 + 368.0 6224 + 3780 6904 + 201.3
Phosphate 8746 + 296.1 10243 + 535.0 990.3 + 532.7 1077.7 + 1825
fron 125 + 48. 139+ 73 134 + 7.3 153+ 3.8
Vitamin A 37279 + 33263 5812.6 + 8948.8 5367.1 + 8785.6 6334.6 + 2776.2
Vitamin B, 1.05 + 0.46 142+ 129 T 132 + 1.26 166 + 054
Vitamin B, 1.40 + 0.99 140 + 0.80 134 + 0.82 192+ 076
Niacin 154 + 48 171+ 93 16.4 + 9.0 2009 + 6.2
Vitamin C 614 + 412 64.6 + 39.1 608 =+ 396 89.7 +  4.9*
Cholesterol 1959 + 165.5 245.8 + 209.1 2407 + 2113 2133 £ 117.1
Saturated FA 1M1 + 7.3 145+ 11.8 145+ 117 103+ 56
Monosaturated FA 109 + 6.8 125+ 53 123 + 5.7 119+ 47
Polyunsaturated FA 109 =+ 59 136 £ 142 135 £ 140 108 £+ 28
Waist 808 + 8.0 782 + 9.1 78.6 + 9.0 782 + 94
Hip 90.1 + 9.6 89.4 + 97 896 + 9.5 888 + 109
Height 1402 + 129 1388 + 122 1391 + 124 1385 + 120
Weight 511 + 136 486 + 139 492 + 136 478 + 157
BMI 254 + 3.2 246 + 34 24.8 + 3.1 24.2 +
Rohler Index 181 + 1.7 177+ 16 178 + 1.5 174+ 26
Relative Weight 359 + 7.0 345+ 7.2 348 + 6.9 339+ 89
1) Mean+S.D. *p<0.05 **p<0.01

statistically in this study.

The present study was undertaken to assess the re-
lationship of unfavorable changes in atherogenic in-
dices to anthropometric variables, nutrient intakes
and dietary behavior in 64 obese children. Data in-
dicate that there exist considerable cholesterol and
lipoprotein alterations which presently known to be
associated with an increased risk for cardiovascular
diseases in obese children. However, this result can-
not be generalized into all of obese children in
Korea because only the limited number of subjects
were examined. Among various anthropometric mar-
kers, waist and waist hip ratio can be regarded as

predictable factors for CVD risk for obese ele-
mentary school children. The dietary behaviors rath-
er than nutrient intakes have shown to be correlated
with various atherogenic lipid profiles. Special re-
lationships between intakes of fish and bean products,
and lipid profiles tended to be strong. Present find-
ings suggest that programs to reduce the risk of car-
diovascular disease in children should be focused on
maintenance of ideal body weight through reducing
body fat and adapting desirable food habits that
would result in increased intakes of fish and bean
products.
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