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Abstract

The purposes of this study were to investigate changes in serum lipid levels with age and gender,
and to determine which factors affect the serum lipid profiles. The anthropometric
parameters(height, weight, waist girth, hip girth) and biochemical status( cholesterol, triglyceride,
HDL-chol.) were measured for clinically normal adults(male 89, female 91) in Yeongdong area. The |
results are as follows:

1. The obesity index was significantly higher in female(115.2415.2%) than in male( 109.9+
13.49%), but waist/hip girth ratio WHR) was significantly higher in male (0.89+0.05) than in
female(0.81+0.06).

2. Male subjects had higher triglyceride and atherogenic index and lower HDL-cholesterol and
relative cholesterol than those of female subjects.

3. Prevalences of hypercholesteolemia, hypeririglyceridemia and hypoHDL-cholesterolemia
were 9.0%, 9.0%, 14.6% respectively in male and 9.9%, 2.2%, 4.4% in female.

4, WHR positively correlated with serum cholesterol, TG, LDL/HDL and AL, and negatively
correlated with HDL-chol. and relative chol. Correlation analyses indicated that WHR
seemed to be more closely associated with serum lipid levels(rather than obesity index).

5. Age showed positive correlations with waist girth, WHR, cholesterol, LDL-cholesterol,
ILDL/HDL and A.lL, but negative correlations with height, body weight and relative
cholesterol.

6. There was significant differences in TG concentration between drinker(169.3+ 130.0mg/dl)
and non-drinker(111.4 +64.5mg/dl), and smoker(165+103.6mg/dl) and non-smoker
(110.8+39.0mg/dl).

That is to say that as risk factors for hyperlipidemia are obesity index, serum lipid concentration,
life style(such as alcohol drinking and smoking) and age. Specially major risk factors are drinking,
srnoking and regulated exercise in male and age is an important risk factor in female.
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<Table 1> Distribution of the subjects by age and gender

N(%)

Mle Female | Toul
26(292) | 21(23.01) | 47 261
34(382) | 26(286) | 60( 333)
2(247) | 2027 | 4% 272)
W79 | 1187 | 24 133)
89(1000) | 91(100.0) | 180(100.0)

12=6.254 di=3 p=0.100

Bl 56%, AV2A 40%, FF 40% £22 JET)
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<Table 2> Anthropometric parameters of subjects

Mean + S.D.

30~39 | 17152 £62 | 70.9* + 99 | 1105 +13.1 241428 80.6 +80 928455 | 0872 +0.06
Z [ 40~49 | 1687 +£60 | 695 + 84 | 1128 +129 | 244427 831 +64 922450 | 090 0.4
& 50~59 | 1693 +£58 | 662 + 6.8 | 1066 £12.5 231£25 813 45 89.9+3.6 | 090" +0.04
60~69 | 1644 +46 | 60.6> +13.5 | 104.1 £180 | 223441 80.3 +89 87.6+7.1 0.92% +0.05
30~39 | 1605 £62 | 583 =+ 69 | 107.6 129 | 227%25 70.12 £59 91446 | 0772 +0.05
§ 40~49 | 1574%+48 | 613 109 | 1188 £17.7 | 247437 7477 +38.1 92.6+6.1 0.812> +0.06
& | 50~59 | 1555Y +£54 | 574 + 69 | 1154 +13.3 23725 758> +7.2 93.1+4.9 | 0.81*+0.06
60~69 | 151.8%+55 | 551 =+ 70 | 1187 £140 | 239+25 78.8> +58 90.3£5.1 0.874 +0.05
= | Male 1693 +6.1 | 684 + 93 | 1099 +134 | 2384238 817 £6.7 914+£52 | 089 %005
=2 h:emale 156.5*+6.1 | 583™% 84 | 1152°£152 | 238430 7477 +7.5 920+£53 | 0.81*+0.06

Ideal body weight =( height-100) X 0.9
D PIBW = (weight / ideal body weight) x 100
2) WHR = waist/hip ratio

Significant difference between male and female at *p<0.05, **p<0.01, ***p<0.001
Values with different superscripts were significantly different at 2=0.05 by Tukey test
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<Table 3> Distribution of obesity index(PIBW) by age and gender

N(%)
- Normal? Over- weight® Obesity? Total 22-test
-39 | M 217 10(38.5) 8(30.8) 6(23.1) 26(100.0) g;i;zsa
F© 2( 9.5) 11(524) 4(19.1) 4(19.1) 21(100.0) p =0.738
oo | M 1(29) 14(41.2) 11(324) 8(23.5) 34(100.0) A
F 1( 3.9) 9(34.6) 3(11.5) 13(50.0) 26(100.0) p 0117
s | M 3(13.6) 10(45.6) 6(27.3) 3(13.6) 22(100.0) 51‘?22'373
F 0 0.0) 11(40.7) 6(22.2) 10(37.0) 27(100.0) p =0.005
oo | M 2(286) 3429) 1(14.3) 1(143) 7(100.0) g}fzgm
- F 0( 0.0) 3(17.7) 741.2) 7412) 17(100.0) p =0.041
2 -
M 8( 9.0) 37(41.6) 26(29.2) 18(202) 89(100.0) =308
Total | 3(33) 34(37.4) 2022.0) 3437.4) 91(100.0) p =0.044
1 Underweight : PIBW <90 4 Obesity : PIBW =120
Y Normal  : 90<PIBW<110 5 Male
3 Over-weight : 110<PIBW<120 % Female
<Table 4> Serum lipid levels and related variables of subjects
Mean + S.D.
 Variables | - TG® | HDL-chol. | LDL-chol. Relative
¢ 3y
Gender Agelyrs) | ) | mgd) | (mgay | MOUHDL )AL chol.»
30~39 | 1848 £290 |1425 +96.0 | 497 +138 [1066 +26.1 | 2200 +082 | 293 +1.04 | 027 +0.08
Z [ 40~49 [1925 £39.1[1855 1387 519 +136 [1035 £383 [ 212 £098 | 291 *112| 028 £008
& | 50~59 | 1813 4364|1351 +793 | 472 +178 [107.1 +357 | 2574116 | 326 +150 | 027 +0.11
60~69 |178.6 +328 1469 +1425) 414 +158 |107.8 +220 | 3.57° +£325 | 493 +572| 025 =+0.11
30~39 | 167.12 £252 | 847 320 | 533 +135 | 968 +21.0 | 1922 +0.61 | 226 £071 | 032 +0.07
§ 40~49 | 180.6* £34.7 | 985 +522 | 59.0 +129 |101.8* +299 | 1.81° +0.62 | 2.8 +0.82 | 0342 +0.09
E | 50~59 |191.0+338 (1082 +660 | 573 112 | 11200+302 | 2040 +071 | 2.46* +£093 | 0312 +0.08
60~69 | 212.8> £382 [1284 +624 | 522 +14.8 [1329° £369 | 2.83b +126 | 341> +£1.61 | 0250 +0.08
o | Male | 1864 3501574 £1150] 493 +150 [1056 +329 | 240 +132 | 316 +£196 | 027 +0.09
E. | Female | 1866 +36.0 [1038™+56.1 | 55.9* £130 [109.9 +32.1 | 209 +087 [ 251 £1.10 | 031" 008
) Chol. : Cholesterol 3) Atherogenic index { cholesterol — (HDL-chol.)}/HDL-chol.
DTG : Triglyceride 4 (HDL~chol.)/(Total-chol.)

Significant difference between male and female at *p<0.05, *p<0.01, **p<0.001
Values with different superscripts were significantly different at @=0.05 by Tukey test
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<Table 5> Percentage of high risk group of hyperlipidemia
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%
 Hyperlipidemia ‘ 30-39 e
Hyper-cholesterolemial Male 00 14.3 00
Female 0.0 294 99
. . . 14.3 10.
Hyper-triglyceridemia? Male 83 138 36 03
Female 0.0 0.0 39 6.3 23
. . . . 14.6
Hypo-HDL-cholesterolemia® Male 77 838 213 286
Female 95 0.0 0.0 11.8 44

D Cholesterol > 240mg/d]
2 Triglyceride > 300mg/dl
3 HDL-chol. < 35mg/d!
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<Table 6> Correlation coefficients between anthropometric indices and serum lipid levels

Serum lipid Chol.l TG? HDL- ~chol
Vi (el (mS/ N (mlé/il)d L(];Lg/ffll) LDL/HDL ALY | Relative chol®
Height (cm) —0.152* 0.098 -0.175* -0.145 0.037 0.065 -0.082
Weight (kg) 0.056 0.178* —.243** 0.066 0.130 0.131 —0.271%*
WHR 0210 0.355% -0.176* 0.100 0.177* 0.235* —.278***
PIBW® 0.242** 0.111 -0.103 0.246 0.126 0.095 -(0.242%*
BMI (kg/mz) 0.203** 0.144 —0.153* 0.206™ 0.131 0.109 —0.269**
1) Chel. : Cholesterol 4 Relative cholesterol
DTG : Triglyceride 5 WHR = waist/hip ratio
3 AL : Atherogenic index 9 PIBW : % Ideal body weight

"p<0.05, **p<0.01, **p<0.001

<Table 7> Correlation coefficients between serum lipid levels

TG HDL-chol. LDL-chol. Relative
Variable (mg/dl) (mg/dl;) (Irl;glc (?1())1 LDL/HDL ALD chol?
Chol.¥ 0323+ 0.135 0845 0473 0430 -0.469°"
TGY 0357+ -0.067 0,244 0.5227 0474+
HDL-chol. -0.089 —0.643* —0.662%* 0.788***
LDL-chol. 0.659* 04617 —0.587*
LDL/HDL 0.938"* —0.809*
Al -0.790"*
AL : Atherogenic index 3) Chol. : Cholesterol
2) Relative cholesterol TG : Triglyceride

*p<0.05, *p<0.01, ***p<0.001
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de 9 ARBAE EAsd, o #FEAY 29 FAE veld v, gl ¥ WHRAE 49

HAE UgoE & &9} U Aol Falstgich AABAE Rt @HAE 24y A E B

olAY FHAHE %E‘; iR FAHRAE o) o Z2HE, LDL-Z¢ 2 &, LDL/HDL. AL®h=

AEE HEER BF 90 s FEAL HoFE9) okel AFABAE, rdative chol = &2 FAAAE B
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£9 dF2 o AoE AlgHEY IHIE, 29 ZA ALY &5, 9, &F, E5AE 55 A
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<Table 8> Correlation coefficients of age with anthropometric
characteristics and serum lipids

= . E Variable

Height(cm) -0.369**
Weight(kg) -0.245**
Waist girth(cm) 0.153*
Anthropometry Hip girth(cm) -0.110
WHR(cm) 0.271
PIBW2) 0.112
BMI(kg/m?) 0.006
Cholesterol(mg/dl) 0.205**
TG(mg/dl) 0.051
HDL-chol.(mg/dl) -0.112
Serum lipids LDL-chol.(mg/dl) 0.244**
LDL/HDL 0.276***
ALd® 0.249*
Relative chol.¥) -0.195*
1) Coefficient

2 PIBW : % Ideal body weight
3 AL : Atherogenic index

4 Relative cholesterol

*p<0.05, *p<0.01, ***p<0.001

< oJRTHE76%) Wkl FNGF TAL HIA A
190 @Y BRE e AR A 13 Ee &
oN

vy gk A3, F 27kl 4 HHE o9l 9", &
AR, NAASZH T FYT 2018 HolA| &9
o ot EHAA TR F TG AolE Heol &3
T2 1693+1300mg/dlZ B S5FF9 1114+645mg/dl
Boh FoatA Eodrh o|5®2 &Fo HFEH A
=7t VS 234 aminotransferase$t TGS 9 43
7b F7tste] A fEAE § dual sgon,
T3 A3 e dFneE AWt ERAAM TG
2 ZH2HES] FTUF S0l sty sk
olg} AW FFFH FFVE ESFE 5 4
ZEEF TG &/t oy 3i9eH, 959 a3
M= EF ZH2EHE 5ot =2 AR A3 3

A FERHFE 8F FH2HEF foAT S

(=]

HBBAE JeDT sdlnh 2, 2o Fwg
AFNNE L5323 NeF oM BH2HE Sl
Aozt g W, HDL-ZUZHE 5§52

A H ER0 s,

mg/diE ¥]EHAAe] 1108+390mg/dl Bt} 231
=9t} ol e ZAxtel AHSH Zimmet 5L FUA
T7F TG ¥ 92489 F54 39 gty g2
L, 9538 dAle FAAEE €4 N F3
3 JBAAAE BN @Sttt st

H7A0|E AL estrogen SEE Bk ol #AH
He Ve ZEE By WsE SRkl we, A
iAol W3S 7EA S AW B e, 84 E 7
L9 pofiled]] W3EE 7HH A He 5, WA oldd=
g Qi EAELS WESA "ok o2 Qs #57
7} o]d AAE9 GRS HAEo] Al H]F
o)g 2 A0 T HIFHG O, estrogen 8|7} A
HE #7347 o)F e AqRAE JolMeE 1 LA E]
F43] dste]l Yate BAES vRE He Ao
2 geA Yro),

AT R F A3 AT AR Hyg 9%
7}7b 409478419} SBT7ESIAE EAROE o3
ol HPOoE= ol T ZF Weps v
o ol AHd oF AAE AAIZ WA 3
(adjusted mean)S AHFste] Hlwale £ ZHz, AAA
2 @ FARE Frod JdolA f8 Ro]E Ho

A skt

=

1% 2% ffo

5. 1X|

e

Z 2hlo] B (Relative risk) 24

{Table 10E BY, FAAE 12U HELZY
AdE ZE 892 E FFAV HMEFAERG
L162(1030~1311) 2] AIEE, 53R P& Algol
THACR Fse AFEET} 1182(1.034~1351) 9] 9
3 s oAl vEiklen, oA E o
60tHS Abgo) 30tQl AlERTH 1714(1063~2765) 9
A% 73S ek

IEFAANES FAYNPEE AL gl v
8] 0203(0042~0989)9] YFEE ey on, Gt
AMe F9A7T BEAxR 1150(1.028~1286), WHR
7} B8 o] v F Mtk 5229(1023~26716)¢] 91
7FeAE vl o, drldMe FAZLR 2ulgl
= A#AE JJeplA gshd
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<Table 9> Drinking, smoking, regular exercise and activity levels of subjects

N(%)
Gender Male Female Total
Jp3-test
Variables Age(years) t ’ 456 + 9.6 4841104 47.0+10.1
Almost never 17(19.1) 65(72.2) 82(45.8) ¥ =55983
Drink 2~3 times/month 11(12.4) 10(11.1) 21(11.7) df =2
Over 1 time/week 61(63.5) 15(16.7) 76(42.5) p =0.001
Almost never 13(14.9) 66(86.8) 79(48.5) y?=85.173
Past smoker 17(19.5) 0( 0.0) 17(10.4) df =2
Smoking Present smoker 57(65.5) 10(13.2) 67(41.1) p =0.001
A cigarette(per day) ¥ 13.6+ 64 8.0+ 5.5% 128+ 65
Duration(years) t 227+116 1744143 222+119
Almost never 53(65.4) 62(72.9) 115(69.3)
. 22 =2336
Reeular 1~2 times/week 13(16.0) 8( 9.4) 21(12.7) i =3
e 3~5 times/week 911.1) 7( 82) 16( 9.6) -
Exercise . p = 0.506
Daily 6(7.4) 8( 9.4) 14( 8.4)
Quantity of motion{min) 4484242 5124392 47.3+30.8
Light 36(40.9) 45(49.5) 81(45.3) y2=3.671
Activity Moderate 36(40.9) 38(41.8) T4(41.3) df =2
Severe 16(18.2) 8( 8.8) 24(13.4) p =015
A multivitamin compound 3(25.0) 177D 4(14.0) 2 = 3966
Nutriton | Iron contented 0( 0.0) 1(7.7) 1( 4.0) gf i
supplement | Ca contented 0 0.0) 2(15.4) 2( 8.0) B 0265
A Chinese medicine 9(75.0) 9(69.2) 18(72.0) p=5
Significant difference between male and female, p<0.05
t :Mean + S.D.
w2l ulsﬁ 0840(0761~0927)¢] $1FEE RO BMI ¥ o] Zd7}, A= 98 9@ WHR7F 9Ju]
e P T
o G AHE ehhA) el B4 Te G HAE 29184 oaw gy %
WIR, 4 2H2, HOL 240, LDL-250 %

6. LIS 517 24
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<Table 10> Odds ratio for the risk of hyperlipidemia

: s Hypercholesterolemia .-
Ve [ Mo Fede [
Odds ratio Odds ratio at )dds
O5%CI) ~ (95%CrY ©5%CT)  95%C1)
Gender 1.0 1.052 1.0 1.0 0.269
(0.380~2.911) (0.042~0.989) (0.084~0.859)
- Pre)  Post?) Pre Post - - Pre Post
Meno
- - 1.0 4.636 - - 1.0 1.108 1.0 2.850
patse - (0.857~25.071) - (0.067~18.354) - (0.284~28.606)
<40 =60 <40 >60 <40 =60 <40 =60 <40 >60 <40 =60
Age(yrs) | 1.0 1.167 1.0 1.714 10 1.833 1.0 1.067 1.0 0.208 10 0.789
(0.862~1.579) (1.063~2.765) (0.141~23.824) (0.940~1.211) (0.023~1.850) (0.999~6.279)
NDY DY ND D ND D
Drinking | 1.0 1.162 - - 1.0 2435 - - 1.0 2374 - -
(1.030~1.311) - (0.278~21.349) - (0.603~9.337) -
NS SO NS S NS S
Smoking | 1.0 0.842 - - 1.0 1.150 - - 1.0 0.444 - -
(0.083~8.570) - (1.028~1.286) - (0.051~3.856) -
E? NE® E NE E NE E NE E NE E NE
Exercise | 1.0 1.182 1.0 0.761 1.0 2.100 1.0 1.034 1.0 1.262 1.0 1.051
(1.034~1.351) 0.077~7.510) (0.234~18.808) (0.987~1.083) (1.099~1.448) (0.993~1.112)
N9 0b!0 N Ob N Ob N Ob N Ob N Ob
PIBW 1.0 6214 1.0 1.048 1.0 0.714 1.0 1.067 1.0 3.967 1.0 2.063
(0.866~44.578) (0.232~4.739) (0.068~7.493) (0.975~1.166) (0.449~35.025)  (0.178~23.882)
<095 =095 <080 =080 | <095 =095 <080 =080 | <095 >095 <080 >0.80
WHR 1.0 3333 1.0 7484 1.0 5229 10 1.043 1.0 0.840 1.0 0471
(0.526~21.105) (0.881~63.585) | (1.023~26.716) (0.984~1.107) (0.761~0.927) (0.047~4.719)

* : Confidence interval
0s
7 E
8 NE : Non-exerciser
9N :Normal, 90<PIBW<110
1) 0b : Obesity, PIBW > 120

1) premenopause : Smoker

2) postmenopause : Exerciser
3 ND: Non-drinker
9D : Drinker

5)NS : Non-smoker

AZA B B AZ g2 ALY Y
A217} 11521152% =2 HA9] 1099+134%H
o ISPl EEOL AABIE Brke) AXE o)

Iv. 42 9 Ad L

1999 1958 287k K BN A7

ARE T A 2018500 A tiAty ZgE R 45 WHRS 927} 083+0062 of34e] 081+
YA B2 30tolA 60tHZER L] A9l 1804 (F 89, 0065.T} 59 3HA Eshh

o 919)E dAeE Hch A%, AF SEEd, o 2. Pzt vgte E¥E uysle) B, g9xE A
Fol E¥E EAsAeH, 83 EH2HE, TG, A 2 (41.6%) -A Z23H292%) - TH202%) o] 4

olRlou}, ojxb= ¥|vH(374%)-BAFA = (374%)-A
Z23H220%)9] £2.2 Jehy, gxiEth ozl

HDL-Z2¥2HE 558

= s, A 4E 53
EFF ¥, &5, €5%9)2

W7 A
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<Table 11> Multiple regression of influence of factors on serum lipids

Gender Cholesterol TG HDL-cholesterol
Lo Male Female Male Female Male Female
Nariable F F F F F E
Age(years) 0.015 16.976%* 0.001 8.802% 3.629 0.887
PIBW 11.194* 2,638 0.687 13.687* 1.433 3.004
BMl(kg/m2) 9.890™ 0.840 0.526 9.434* 1.792 2.652
Waist girth(cm) 8.994** 4.831* 0.927 12.382+** 0.526 4.264
Hip girth(cm) 5.707* 0.032 0.401 2.801 2.054 2.760
WHR 3.826 7.183* 4979* 9.817** 0.136 2,017
Cholesterol(mg/dl) - 12.211%% 14.777+ 2.099 1.339
TG(mg/dl) 1221715 14777+ - - 5.746* 28513+
HDL-chol(mg/dl) 2.099 1.339 5.746* 28.513** - -
LDL-chol(mg/dI) 111.763*** 692.984*** 4.084* 7.205** 1.225 0.830
LDL/HDL 16.175%* 56416+ 1.235 33405 59.751%* 63.304**+
AL 15.553%* 44.470"* 21.090"* 80.190*** 60.817+ 83.258***
Relative chol 17.607** 39.281%+ 15.826% 52.689** 174.984** 101.965**
A B|Tke] o)ggo] T E9hT) e, WHR Slou], 3o AAAAE Hel &
3. @344 B4 23 TG 5+ ux}(1574mg/dl) FE AR AFol| ), w3l FY AHE, LDL-Z4
7F & 2H1038mg/d) Be} F-2)8kA =347, 2 E, LDL/HDL, AL9} ¢] AABAE, relative
J2HE YT ¥20493mg/d)7t o 2 chol#s &9 A##AE AYoh
(559mg/dl) Bk ket at FAAsS fd vh 8 =T, £ AFel w2 ¥AYAH FRE R 2
T4E e Ale FRH316:£196)7F o =H(251 I TGEETre] froleh alelg Bt & 5
+110) Bt} 3 Eof, oA HT EapeA] 3 (1693+1300mg/dl) ©] Bl &F7(1114+£645mg/dl) B

ABZe WA o AT,
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= 2 0
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