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= Abstract =
A Study on Serum Lipid Levels of Children in Pusan

Soo-Yong Kang, Byung-Mann Cho, Su-lll Lee, In-Kyong Hwang, Yeung-Wook Kim,
Young-Sil Kim, Ae-Ri Cha, I-Ho Ha, Chel-Ho Lee, Don-Kyoun Kim

Department of Preventive & Occupational Medicine, College of Medicine, Pusan National University

This is a cross-sectional study to evaluate the serum lipid levels of children living
in Pusan in 1996. The distribution of age is from 2 years old to 12 years old.

In female children mean total cholesterol is 171.4i26.2mg/dl, triglyceride is 104.
7iSO.6mg/dl, HDL-cholesterol is 54.4114.8mg/dl, and LDL-cholesterol is 95.4+32.
9mg/dl. In male children mean total cholesterol is 167.9+ 25.2mg/dl, triglyceride is
6+45.5mg/dl, HDL-cholesterol is 55.4%11.7mg/dl, and LDL-cholesterol is 94.4% 23.
6mg/dl.

The percentile of serum lipid levels is measured in children. The 95th percentile of
serum total cholesterol is 210mg/dl in male children, and 214mg/dl in female children.
And, the 95th percentile of serum triglyceride is 184mg/dl in male children, and
191mg/d] in female children. And, the 95th percentile of LDL-cholesterol is 133mg/dl
in male children, and 135mg/dl in female children.

Serum total cholesterol is positively related to age(r=0.18), height(r=0.08), weight
(r=0.17), obesity index(r=0.12), and negatively related to father’s education level
(r=-0.13), mother’s education level(r=-0.13). Serum triglyceride is positively related to
weight(r=0.23), age(r=0.31) and negatively related to father’s education level(r=-0.12),
mother’s education level(r=-0.18). Serum HDL-C was positively reated to mother’s
education level(r=0.07) and negatively related to height(r=-0.12), weight(r=-0.09).

Conclusively, the serum lipid levels of children living in Pusan is generally so high
that the family and school must try to control the serum lipid levels.

Key words : children, serum total cholesterol, triglyceride, HDL-cholesterol, LDL-chol-
esterol
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Table 1. Age and Sex Distribution of Study Sub-

jects
Age{years) Male(%)  Female(%) Total (%)
2-3 46 ( 4.9) 24( 2.6) 70( 7.4
4-6 . 117 (12.4) 100 (10.6) 217 (23.1)
7-9 189 (20.1) 159 (16.9) 348 (40.0)
10 -12 182 (19.3) 124 (13.2) 306 (32.5)
Total 534 (56.7) 407 (44.3) 941 (100)
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84 AAAE old] A FEH2HE 1714
26.2mg/d], TA|% 104.7£50.6mg/d], LDL-C 95.4+
329mg/dlZ Hobe] 167.9%25.2mg/dl, 90.6+45.5
mg/dl, 94.4+23.6mg/dlRch £t} FZ e E(p
(0.05)3 FA4AHp0.01)oA FAZHOZ Fol3H)
ajojol| A EQITH HDL-CE ‘Fol7) 55.4411.7mg/dIE
ojo}e] 54.4+14.8mg/d1R TF =T}

datﬂ% 3 A MES 29EY, gy 2o}

g5oA FZH 2HE, FAAW, LDL-C Fo 34°]
K}EE} 4, sHlelA Sthrt exlo] Tl T S7lehe
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Table 2. Lipid Profile in Male Children
(Mean+SD, mg/dl)

Age(yr) No TC TG HDL-C LDL-C

2 12 162.6+20.6 84.8+38.7 52.2% 9.6 93.5+22.6
3 34 158.9+24.7 7234388 50.3% 9.6 94.2%19.1
4 31 151.5420.0 53.8+22.8 55.9% 8.6 84.9%16.1
5 41 157.5+22.9 51.5+18.6 57.8+ 9.4 89.4+19.2
6 45'166.3+£26.9. 80.1+36.1. 59.2+12.2 91.1+28.4
7 61 173.3£27.1103.9£41.9 56.9+13.6 95.6125.8
8 58 170.81+27.1107.74£37.8 53.5+10.3 95.8+27.9
9 70 170.6+21.4 99.4+41.8 57.6+12.2 93.9+23.4
10 84 168.8+26.9 95.7+23.0 55.7%13.2 93.9+24.9
11 73 173.7+£24.1101.81+41.9 54.4*11.8 98.9%21.9
12 - 24 176.21+18.7100.7144.1 50.9% 7.6105.1+15.4

Total 534 167.9+25.2 90.6+45.5 55.4%11.7 94.4%+23.6

TC : Total Cholesterol, TG : Triglyceride, HDL-C :
HDL-Cholesterol, LDL-C : LDL-Cholesterol

Table 3, Lipid Profile in Female Children
(Mean 5D, mg/dl)

Agelyr) No  TC TG HDL-C LDL-C

2 10 163.5%£15.9 79.8+30.7 51.9% 5.8 97.6+10.2
3 14 169.1£29.6 79.31426 51.6£10.5 99.7+£29.3
4 35 161.714223 67.3+£327 55.7%x141 93.1+223
5 22 161.6+30.8 73.2+43.1 67.4% 7.2 73.2%85.0
6 43 171.6125.9 96.4+43.1 53.7£10.1 98.6+24.9
7 53 168.4+32.4 88.1+32.7 53.5% 9.6 9731326
8 47 177.5+22.2121.01+47.8 55.8%£12.7 97.5+22.8
9 57 168.31%18.5113.0+41.8 54.1%k11.4 91.6+£22.6
10 65 179.9+27.6125.2+43.8 52.7+ 9.3102.1+24.9
11 39 169.31+27.3138.2+41.9 50.1%11.8 88.1+33.7
12 28 183.61+21.4107.5+37.2 55.1%13.4106.1+20.4

Total 407 171.4126.2104.7£50.6 54.4%14.8 95.4+329

TC : Total Cholesterol, TG : lyceride, HDL-C :
HDL-Cholesterol, LDL-C : LDL- Chol gterol

50, 75, 90, 95 AlE}Aol| B walsirh.(H4)

Z2Y 2E29 7%, 24014 34140 9] Holel|A]
953 AlE}A o] 198mg/dl, ol X E 210mg/d1e] AL,
axjo A exlALo] 9] Hololl A 953 AEFY 0] 200mg/d],
ojololl Al 217mg/dIIRA L, 7H|A] 9A|Ato] ] o}
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o} A 953 AELUO] 212mg/dl, Aol A= 212mg/die]
A2, 104914 1241A10]18] Folell A 953 AlEte o]
210mg/dl, ololNE 215mg/dIolUTt. A Ao
osHAELo] ololA] 210mg/dl, fole] H$ 214
mg/dl2 ojolr} o] gkt aE]w, S e
AA AFoA 957 MERLS] ool A 184mg/dl, o]
ole} A% 191mg/dIZ dolr} o] =%t} LpL-co] A
$= AR 4989 osHAERIO] HololA] 133mg/d],
oJolollA 135mg/l2 oJolr} .o &3kt 22|
E3 $9A%, LDL-colA FFHL 95 AlELY )
Yel9] 7l wet F7lela, AR dzielA o

¥ %4 Yr

Table 4. Serum Lipid Level for Selected Per- -

centile (mg/d1)

" Male - ‘Female

A
: ge_(yem) 50 75 90 95 50 75 90 95

. Total cholesterol
2-3 160 176 191 198 166 180 197 210
"4-6 158 179 194 200 165 181 205 217
7-9 172 187 198 212 171 183 205 212
10-12 173 187 198 210 177 191 208 215
Total 166 184 198 210 170 188 205 214

Triglyceride
2-3 68 104 136 142 79 92 147 152
4-6 61 75 127 131 79 100 150 169
'7-9 103 123 193 218 106 130 180 194
o 10-12 97 120 190 195 121 160 192 201
Total 77 114 145 184 97 131 173 191

HDL-cholesterol

2-3 51 55 64 67 52 57 63 65
4-6 57 64 72 76 56 63 70 74
7-9 55 62 75 81 54 60 70 77
10-12 53 59 75 80 53 58 68 71
Total 53 61 71 78 52 60 70 76

LDL-cholesterol

2-3 94 106 120 122 98 110 127 134
4-6 87 101 119 126 88 111 126 133
7-9 95 110 123 135 95 107 126 135
10-12 -98 112 124 134 99 117 130 137
Total 93 109 123 133 97 112 126 135

3. H|2k=o S E X[E | 24|

g% AAS vjvtwd) g} vjmsie] B, v
20-309] ZEH[uE e HgkE 310]4R] FETH|THE
°| 34T R $2 2018, 448, oLl
A 9u) QA # %3 HDL-COl A & R UATHp(0.05).
(3s)

Table 5. Association between Obesity Index

and Lipid Profile - (mean, mg/d])

Obesity index No ~ TC TG ~ HDL-C LDL<C

(20 787 168.4' 966 564 924
20-30 80 1758 950 526 104.2
1< 74 1738 1109 514  100.3
F-value 4.34* 3.58* 3.35* 7.12**

*p<0. 05, ™p{0. 01,
TC : Total Cholesterol, TG : Triglyceride, HDL-C :
HDL-Cholesterol, LDL-C : LDL-Cholesterol

4. 2012 S X =2 0| BMISie| 2|

Ero ujgtelRE pMIS o] §8le] 25E TS HlT
©2 RolaHe o, ¥ ATNE R Hjgeln
7} 9] 83 Aol 9 vAA e ez y
et (o) |

Table 6. Association between Parents’ BMI and

Children's Lipid Profile {mean,mg/d1)

BMI No TC TG HDL-C LDL-C
Father's BMI

<25 758 186.8 97.2 54.2 94.8

25¢ 183 171.9 945 58.1 94.9
Mother’s BMI

< 25 893 169.2 96.1 55.0 94.7

25¢ 48 174.2 107.4 54.5 98.2

TC: Total Cholesterol, TG: Triglyceride, HDL-C:
HDL-Cholesterol, LDL-C: LDL-Cholesterol
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Table 7. Association between Parents’ Education Level and Children’s Lipid Profile (mean, mg/dl)

Education Father . . ) - Mother o

. No B No B g
level TC TG ~ HDLC LDLC TC TG . HDLC LDLC
Middle school 51 1731 956 549 990 105 1705 1027 544 941
High school 35 1723 1027 545 974 543 1716 1024 556 965
College .88 1732 1064 538 963 55 1691 949 536 96.6
University 30 1669 928 549 929 180 164l 821 552 925
Graduate 97 16L1 813 580  86.8 '42 1565 756 623 791
F value 429%  4a45™ 087 291 492"  7.3% 248 3547

*p(0.05, *p(0.01
TC : Total Cholesterol, TG : Triglyceride, HDL-C : HDL-Cholesterol, LDL-C : LDL-Cholesterol

5. Fmo| WKFED A0 EH X|Ze| A Table 8. Association between Other Variables
' | ' ~ and Lipid Profile (mean, mg/di)
o] z]j} z‘_s}ﬁ o] BL4E Ao} %%Eﬂ ZH|Zo] Other variables No  TC TG HDL-C LDL-C

o] 1A ‘%‘ﬁa}ﬁﬂ(p(&bll FAAY A9NE Meat intake(per week)
5191 o1 tealad g oLl il o <1 40 1674 9.1 540 940
B2l no.}@ﬁ S7HsteRt HEo VMW‘j il >2 498 171.2* 970 558 956
U 2223 THp(0.01). LDL-CAl 1oIX = 3t o] Family History ™
EolA4E AR A HYT EASAS 99 No 725 1701 97.5 548  95.3

: ' . Ye 107 1652 903 585  89.2
% YUTHp(0.05). (X7) -

' *p(0.05 -

omye] o] 942 29 2HET 4

TC : Totgl Cholesterol, TG : Triglyceride, HDL-C :

w3} LDL-cO] & Al Zaidhe e B3 (p(o. HDL-Cholesterol, LDL-C : LDL-Cholesterol
_ o + . . . PV : . s
01) HDLCS &3o] HolA4E oju|QA 2713 Family History : myocardiac infarction, angina pector

is, hypertension, diabetes mellitus, cerebrovascular dis-

7o) ATHp(0.05).

case

6. CIZ HE1 2010 H& XIZTpe| 2|
IS TS 201 el (0.17), WA F(r=0.12), AH(r=0.18), SFAHW

‘ E(r=0.18)%= %] FABAE BYL, oA J
SHstEE 17 SR 2T 19 naimoa), oloiusl 32aeE-013)e &
oIt dopant SEA=AE) AW EX ) yuaae van 3949 BRA=0)
FHp(0.05). 2, JAB Aol R Loter A& (r=031), SFAANE(=0.11)2H= Yol Fo3
ARARE 2okl BE B ALARNE ML o e mEsa01), el 8

- (#8) H(r=-0.18) I &9 AAAAE ¥ Y} LpLcS
20}9] 7)(r=0.12), 2012} ERA(r=0.12), B]HA4:
1. 58 sl du | (r=0.15), SFAHUE(r=0.17)9He Fo] AuBAE
‘ 2, of Ao HFSE(=-0.11), oo HE
%29 AH B L 2o}e] 7)(=008), Lote] B sl2l(r=008)7= 29 JBBAS BT} (K9)
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Table 9. Correlation Coefficients among Meas-
~ ured Variables

Variables TC TG HDL-C LDL-C
TG 0.24"

HDL-C 0.16* -0.13*

LDL-C A 0.78" -0.06 -0.38"
Height 0.08* 0.01 -0.12* 0.12*
Weight 0.17* 0.23* -0.09* 0.12*
Obesity index 0.12% 0.04 -009* 0.15"
Age ©0.18% 0.31* -0.04 -0.08
Father's BMI 003 007 004 003
Mother’s BMI 0.07 -0.07*. 0.01 0.03

Father’s Education -0.13* -0.12* 004 -0.11*
Mother’s Education  -0.13** -0.18* 0.07* -0.08*
Meat intake 0.18* 0.11* -0.03 0.17*

*p(0.05, *p{0.01 _
TC: Total Cholesterol, TG: Triglyceride, HDL-C:
HDL-Cholesterol, LDL-C: . LDL-Cholesterol

N3 &

De
y
X
O,

2139 0.8 132 AL e 5
81zl i3 a0 ol olol] e o ik

£,
olN
N
St
R
%0,
=
=N
)
X
12
2
tx){-
o
Y
i
offt
=4
oX

2 TEE 2zl she =0 SUksa itk 1

AA, ARk ATHAE 241904 12412 st
F3t Zofe} 258w AU tho g W zA}
A7 sk |

FUAEe @A vt Az w8,
A, §27 2900] AL, A9 AR FA, 18
¢, vlgho] A Qom, REA AdY Qe 1
AAYZ, G Sol, 718 7194 A2 £F 2
Z, 2EH 29 47 Fo] &R AtHwilson 5,
1991). )
1959 Axgo] BAXA oleiB AAEL 2
ohlo] Z7]o] WASAE o] Bollz, o] o
o] A3z |2 A$ 1968 A% E 197613 7HA] BAF
ol o] o§ Akgo] WH T 2E) B 7ho)

ol
[o3

13} 30%1+ A3k ArHGoldmanS} Cook,.1984).
dgo] F7H3 wet g% Z 2L 3U1H
Hed 248409 3F 60mg/dl, 12H0] 120mg/dIZ
1939 175mg/d12 713k}, o)% 200)5-E] ThA]
S7hab7] AlAsted 4] z7lde d B
2mg/dio] 34 S7ksted], WA E o 5041717
A% 274891 AN E 20 2A7A Z7ban
(cl3]E], 1987). B ¥ FH2HEL 497 &
, 938, A, X3l 2 715 43E 59
AR A, 38 29 JAH &5, FQ 54 9%
< oy LoRIIRE R} AlAE T Lol
719 ¥4 ZY2HEL A1 A S 2H 89
Q&S XA FrHRonald 5, 1992).: ‘
2 7oA oote] B¢ A F2H2HEL H
Z 171.4mg/dIo] L ok 167.9mg/d1E Jolol A
&18HA(p(0.05) E}koH HAHFL 170.7mg/d1°) A
th olel @ Ak SERGM AAF § 5o A7
(BF2 5, 1992149 164, 4mg/dish TR el
G F 5 ATFHAI T, 1999149 167.
ImgldlRch £& FA U A gA N AN F %
Y AFEET ArY, 1995)01419] 175.6mg/d]
BoRE Wit 720 o] e mFolA B (Beh-
rman 5, 1992)¥ ‘#o} 155mg/dl, 4o} 164mg/dIX.ch
EUN RN B I(KEEE, 1986) 166mg/dIzh
Hlmsja 23 e 27k ok el SR
9] 7% oot A HF 1047mg/dIZ ol 90.
6mg/d1x T+ 52|81 A(p(0.01) %3, LDL-CY] A$
T ool A HF 95.4mg/dIO 2 ‘Fole] 94.4mg/dlE
o xtou} FAH0Z folaix] oftom, HpL-col
& oopr}t B 54.4mg/dIE Hote) 55.4mg/dIR.
o S3gtoy FAF o= fojakx) ool
dote] AFE ¥4 AL 2T 2HE, 34
A, LDLCO] S 4, AN 7H W, o] F 9
9 S7tol me} A& 02 ek PEE HAL
o, |7 AF 9| F7M wet A A o] x40
2 F7HvRe AsiE(FrY4, 1973; Shail®} Purshot-
tam, 1990)3} YA|3Ac}. 1L} HDL-CS) A9 A
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B2 BARL0] o= A= G5 YRt

FAAEE B 4Bl whet )9 Wgo] A
o, ol RE SRl SAHA U7 Fgs 2
7R EC1HEFH oFE, 1993)0]c AP Hzje}
TA} Zofof A FAoll thate] SR B8-S 3
1, FRAA FEE A= Bt SAHT
o] el g3 Aokt AS-E RIS oF & Ho|t}.

AF R A JAVAE 19, F292H
E(r=0.17, p{0.01)& F4AHr=0.23, p(0.01), 22|
1, LDL-C(r=0.12, p{0.01)| & %e] AaaA7} )
1, HDL-Cr=-0.09, p(0.05) = 9] A@#A7} )
ot 719} @3 A o] JAdAE FEY 28 E(r=0.
08, p{0.05) 2} LDL-C(r=0.12, p(0.01)%A] %<} A
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T2] 3L, LDL-C 130mg/dIo] de] Hololl A= 35(6.5%)
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