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The Relationship between Serum Cholesterol Level
and Dietary Intake in Obese Children

Ji-Sook Han and Sook-Hee Rhee'
Dept. of Food and Nutrition, Pusan National University, Pusan 609-735, Korea

Abstract

To assess the relationship between serum cholesterol level and dietary intake in obese children,
50 subjects were selected as an obese group and 50 subjects as a normal group depending upon
body mass index. Fasting blood samples were obtained and analyzed for serum total cholesterol(TC),
high density lipoprotein cholesterol(HHDLC), low density lipoprotein cholesterol(LDLC) and triglyceride
(TQ). The dietary intake and information on dietary behavior and family environment were obtained
by questionaire using 24 hour dietary recall method for 2-consecutive days. The concentrations of
TC, LDLC, HDLC and TG of obese group were estimated to be 193.4mg/dl, 122.5mg/dl, 53.7mg/dl
and 86.0mg/dl, respectively. The obese group showed higher TC, LDLC, TG level(p<0.001) and lower
HDLC level(p<0.001) than normal group. Food intakes in obese group were similar to those of normal
group except meats & fishes(p<0.01), milk & dairy products, fruits(p<0.05), and green & yellow
vegetables(p<0.001). Nutrient intakes in obese group exceeded Korean recommended dietary allowance
for the corresponding ages. Saturated fatty acid (p<0.05) and cholesterol(p<0.001) intakes in obese
group were higher than those of normal group. In correlation analysis, meats & fishes, eggs and
milk & dairy products intakes were positively related to serum TC, LDLC and TG ; on the contrary,
green & yellow vegetables and fruits intakes were negatively related to serum TC, LDLC and TG,
but positively to HDLC. Obesity index, serum cholesterol level, cholesterol and saturated fatty acid
intake were positively correlated with parent’s obesity index, frequency of snack per day, eating
rate and late snack.
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Table 1. Physical characteristics and serum cholesterol level of subjects

Height Weight BMI

Sex  Growp e e S S

TC LDLC HDLC

mg/d)  (mg/d)  (mg/ap RCHOL

TG
(mg/d)

Normal(n=28) 1404%56 331*22 169+11 1018% 54 1758198 1046+121 B80F60 0331004 669% 7.7

Male

Obese(n=28) 1486148 489151 22.1%18 1423*125 1960%187 1262+176 543+49 0281003 77.8+184
Significance p<0.001 p< 0001 p<OO0l  p<0.001 p<0.001 p<0.001 p<0056  p<0.001 p<0.01

Femal Normal(n=22) 1434+147 327136 160+11 963+ 85 177.6%125 1032+143 619+76 035£005 625* 87

COLE Obese(n=22) 1504+ 89 486+60 214*16 1B7*108 1901122 1179+11.3 530*79 0281003 965*170
Significance p<00l  p<000l p<O001  p<0.001 p<0.01 p<0.00l  p<0001  p<0001  p<0.001

Total Normal(n=50) 141.7+54 329129 165+12 904+ 74 1766*11.0 1040=130 59.7£70 0341004 650+ 83

O Obese(n=50)  1494+69 488+54 21.8+17 1394*122 1934+163 1225*156 537+64 0284003 86.0+20.0
Significance p<0.00l  p<000l p<0O0l  p<0.001 p<0.001 p<0.001 p<0.001  p<O00l  p<0.001

Values are Mean®S.D., BMI: Body Mass Index, WH: Weight for height, TC: Total cholesterol, LDLC: Low density
lipoprotein cholesterol, HDLC: High density lipoprotein choesterol, RCHOL: Relative cholesterol(HDLC/TC), TG:

Triglyceride
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Table 2. Percentage distribution in food intakes of subjects by the food group (%)
. Male Female Total
Subjects —m— .. . _— _ . .
Food grou\ Normal Obese Significance Normal Obese Significance Normal Obese Significance
(n=28) (n=28) n=22) (n=22) (n=50)  (n=50)
Meats & Fishes 88+37 107x36 NS 87+30 118+45 p<0.05 8734 112740  p<00l
Eggs 21+15 24*14 NS 2418 3014 NS 22%17 27+14 NS
Beans & Products 3426 33%20 NS 25T17 21£20 NS 30123 28+21 NS
Milk & Dairy products 11540 147+46 p<00l 121%87 115156 NS 118165 133%53 NS
Bone fishes 06108 1.1%17 NS 0506 04*08 NS 0507 08*14 NS
Green & Yellow vagetables 96%21 87%24 p<005 121F+44 84%+16 p<00l 107%+35 86+21 p<0.001
Other vagetables 95+53 9.1%53 NS 11.3+56 11.7+4.2 NS 103£54 102+49 NS
Fruits 183£77 138164 p<006 14558 144+29 NS 167£71 141752  p<0.06
Cereals 34.4+57 3H4*31 NS 344+49 352%58 NS 344153 353+44 NS
Potatoes 11£13 10%13 NS 16+23 21%22 NS 1318 15*18 NS
Oils & Fats 06+06 0505 NS 05+t04 03%03 NS 06+05 04104 NS

Values are Mean*S.D., NS: Not significant

Table 3. Percentage of recommended dietary allowance for nutrient intakes of subjects

% of Recommended dietary allowance

Sex Group Energy Protein  Calcium Iron Retinol  Thiamine Riboflavin  Niacin  Ascorbic acid

(kcal) (g (mg) (mg) RE) (mg) (mg) (mg) (mg)

Mal Normal(n=28) 885+ 69 1152+142 9141146 12081383 121.0+26.8 1182+455 130.8+385 157.1+421 1460£480

€ Obesen=28) 1089+ 08 1208+185 1144+21.3 141.7+283 132.2+432 1455+36.4 13L8+365 1714643 1340+400
Significance p<0001  p<00l  p<0001  p<O05 NS p<0.05 NS NS NS

Femal Normal(n=22) 91.1% 96 1087+177 838+195 806206 1086+31.8 120.0 50.0 116.7+500 14621400 1464+476

EE Ohese(n=22) 1087103 13071213 1038+198 1122+289 1187+343 1600400 15004583 1562£502 1420504
Significance p<0.001  p<0.001 p<0.01 p<0.001 NS p<0.01 NS NS NS

Normal(n=50) 896+ 81 1123%160 880%17.1 103.1£305 11551295 119.0+475 12461436 1523741.2 14721480

Total  Obese(n=50) 1088%10.0 130.2£195 109.6+21.0 1287+286 126.2+39.7 15191380 139.8+46.1 16471621 1374+t446
Significance p<0.001  p<0.001 p<0001  p<0.001 NS p<0.01 NS NS NS

Values are Mean*S.D., R.E.: Retinol equivalent, NS: Not significant
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Table 4. Cholesterol and fatty acid intakes of subjects

Sex Group PUFA(g) MUFA(g) SFA(g) CHOL/ENE(mg/kcal) P:S P:M:S
Mol Normal(n=28) 55+35 64+30 56%+25 1821+69.4/1947.0+1518 10:10 10:12:10
¢ Obese(n=28 5527 75+24 75+20 2375+842/23958+2156 10:14 10:14:14
Significance NS NS p<0.01 NS
Fomale  Normaln=22) 4730 6736  62%33 186.0+94.2/17309+1824 10:13 10:14:13
emale o e(n=22) 45%15 63%20 62+26 2541%739/20653%t1957 10:14 10:15:14
Significance NS NS NS p<0.05
o Normaln=50) 51+33  65%32  58+29 183.8+80.4/18529+167.5 10:11 10:13:11
° Obese(n=50)  5.1%23 69+23 70%23 2448+795/22499+2068 10:14 10:14:14
Significance NS NS p<0.05 p<0.05

Vaues are Mean=S.D., PUFA(P): Polyunsaturated fatty acid, MUFA(M): Monounsaturated fatty acid, SFA(S):
Saturated fatty acid, CHOL/ENE: Cholesterol/Energy intake, NS: Not significant
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Table 5. Correlation coefficient between serum cholesterol level and food intake of subjects

Cholesterol level
Food irm TC LDLC HDLC TG RCHOL
Meats & Fishes 0.2160* 0.2059* -0.0497 0.1358 -0.1888
Eggs 0.0321 0.0349 -0.0193 0.0561 0.0105
Beans & Products 0.0247 0.0279 -0.0298 0.0398 -0.0172
Milk & Dairy products 0.0332 0.0645 -0.1107 0.0693 -0.0871
Bone fishes 0.0808 0.1033 -0.0676 0.0179 -0.1071
Green & Yellow vegetables -0.0205 -0.0474 0.1790 -0.2260* 0.1765
Other vegetables -0.2272* -0.2519* 0.0569 -0.0461 0.1589
Fruits -0.0735 -0.0918 0.1255 -0.1457 0.1514
Cereals 0.0645 0.1485 -0.1934 0.1170 -0.2250*
Potatoes 0.0611 0.0109 0.0996 0.0283 0.0442
Oils & Fats -0.0006 0.0091 0.0520 ~-0.1542 0.0535

*p<0.05, TC: Total cholesterol, LDLC: Low density lipoprotein cholesterol, HDLC: High density lipoprotein cholesterol,
TG: Triglyceride, RCHOL: Relative cholesterol(HDLC/TC)

Table 6. Correlation coefficient among obesity index, fat intake and serum cholesterol level of subjects

TC LDLC HDLC TG WH BMI ENE SFA PUFA
WH 0.4695***  0.5305*** -0.4169***  0.0621
BMI 0.4023***  0.4780*** -0.4320*** 00260  0.9669***
ENE 0.3311***  0.3939*** -0.3187** 01512  0.6497*** 06223"**
SFA 0.2001" 0.2207*  -0.1239 00758  0.2185* 0.1991* 0.2389"
PUFA 0.1175 -0.1276 0.0002 -0.0701  0.0575 0.0542 0.0959  0.5488***
CHOL 0.3562***  0.1786 -0.0266 00654  03032**  02741** 00768 01313 -0.0516

*p<0.05, **p<0.01, ***p<0.001, TC: Total cholesterol, LDLC: Low density lipoprotein cholesterol, HDLC: High density
lipoprotein cholesterol, TG: Triglyceride, WH: Weight for height, BMI: Body mass index, ENE: Energy, SFA: Saturated
fatty acid, PUFA: Polyunsaturated fatty acid, CHOL: Cholesterol

Table 7. Correlation coefficient among factors positively related to serum cholesterol level, food habit and
environmental factor of subjects

TC LDLC TG WH BMI ENE SFA CHOL
Father’s age -01217 -01096  -0.1013 -0.1266 -0.1384 -0.1356  -0.0097 -0.0879
Mother’s age -0.0247  -0.0408 0.0816 -0.0110 -0.0192 0.0692 00117 0.0947
Father's educational level  -0.0824  -0.0746 0.0972 -0.0318 -0.0215 00419  -0.0774 0.0416
Mother’s educational level 0.1415 01302  -0.0934 0.0885 0.0649 0.0781 0.0605 0.0247
Father’s obesity index 03167**  03152** 0.2588**  0.6782*** 06834*** 03041** 0.2168* 0.5639***
Mother’s obesity index 0.3227**  0.2488* 0.2358* 0.3188**  0.2340" 0.2736**  0.2399* 0.6578***
Birth weight -0.0316 00128 0.0032 0.0288 0.0374 -0,0285  -0.0607 -0.0362
Frequency of meal per day 0.1624 0.1242 0.0526 0.1312 0.1068 0.1572 0.2161* 0.1301
Frequency of snack per day 05750*** 05816*** 0.2316* 03130**  0.3269**  0.2975**  0.2877** 0.2053*
Late snack 0.4592*** 05183*** 0.2872**  0679*** 0.6208*** 03170*" 0.2304* 0.2956**
Eating rate 0.2351* 02169*  03147**  0.2259* 0.2324* 0.3104**  0.1364 0.4763***

*p<0.05, **p<0.01, ***p<0.001, TC: Total cholesterol, LDLC: Low density lipoprotein cholesterol, TG: Triglyceride, WH:
Weight for height, BMI: Body Mass Index, ENE: Energy, SFA: Saturated fatty acid, CHOL: Cholesterol
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