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ABSTRACT

The purpose of this study was to measure serum lipids concentrations by gender and age, and to investigate the relation of
serum lipids levels to cigarette smoking, alcohol intake, exercise and menopausal status in Korean adults. The subjects consisted
of 463 healthy adult(290 men and 173 women) volunteers who were visiting the Health Promotion Center in the Asan Medical
Center from July 1, 1994 to July 22, 1994, Subjects were ambulatory free-living people and aged 20 - 80 years. Anthropometric
measurement was performed and serum triglyceride(TG), HDL-cholesterol and total cholesterol(TChol) concentrations were
measured by automatic system(Hitachi 736-40). Data on life styles were obtained using structured questdonnaires issued by a
trained interviewer. All data were statstically analyzed by PC-SAS(version 6.04). Serum concentrations of triglyceride and total
cholesterol was higher(p<(0.05) in men than in women, and serum HDL-cholesterol was lower(p <{0.05) in men than in women.
The prevalence of hyperlipidemia(TG > 170mg/dL and TChol>220mg/dL) was 12.5% in men and 4.1% in women. The levels
of serum triglyceride, total cholesterol and BMI increased with age in women. The distribution curves of serum triglyceride, total
cholesterol and LDL-cholesterol of women were locared in lower levels than those of men until they reached their forties.
Concentrations of serum total cholesterol and HDL-cholesterol in women increased more rapidly with aging than in men. The
distribution curves of BMI of women increased with aging after the thirties. The BMI of women was Jocated in higher levels
than of men in their sixties. The serum concentrations of triglyceride and rotal cholesterol of male current-smokers and non
smokers were significantly(p <{0.05) higher than those of ex-smokers. The concentrations triglyceride the male current-drinkers
were higher(p <{0.05) than those of male non-drinkers. In non-smokers and non-drinkers, serum TG concentrations were lower
(p<0.05) than those of current-smokers and current-drinkers, In exercisers, the serum triglyceride concentration was
significantly(p <0.05) lower than in non-exercisers. In postmenopausal women, BMI and serum concentrations of TChol, TG
and LDL-Chol were significantly higher than in premenopausal women. These data suggest that distribution patterns of serum
lipids differed significantly by age and gender and smoking, alcohol drinking, exercise and menopausal status might be a better
indicator to predict seram lipids in both genders. (Korean J Community Nurrition 5(1) : 109~119, 2000)
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Table 1, Age distribution of the subjects

Men Women Total
=30 14( 4.8) 6( 3.5) 20( 4.3)
31-40 64(22.1) 56(32.4) 120(25.9)
41-50 159(54.8) 71(41.0) 230(49.7)
51-60 40(13.8) 34(19.7) 74(16.0)
61 13( 4.5) 6( 3.5) 19( 4.1)
Tolal 290(100.0) 173(100.0) 463(100.0)

The values are the number of subjects. The percentages are in
parenthesis
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Table 2. Serum lipid concentrations and anthropometric variables
of the subjects

. . Men Women Total
Variables  Unit (n=290) (n=173) (n=463)
Age yrs 43.4 £0.51 436 £0.64 434 +041
Weight kg 63.5 =056 55.8 +0.51* 60.6 +0.44
Height cm 165.7 £0.46 157.4 +£0.36* 162.6 £0.37
BMI kg/m2 231 £016 225 £0.19* 229 £0.12
TG mg/dl  163.5 +6.26 120.2 £555*% 147.3 =4.53
TChol mg/dl  189.7 +£3.10 179.7 -=3.45* 186.0 +£2.33
HDL-Chol mg/dL 445 +£0.68 48.9 +0.84* 46.2 +0.54
LDL-Chol mg/dL 117.2 £3.04 1146 £3.25 116.2 £2.25
TChol/HDL 4.52+0.11 3.90+0.12* 4.29+0.09
LDL/HDL 2.82£0.10 2.50+0.00%  2.70+0.07
Al 3.52+0.11 290+£0.02*% 3.29+0.09
Values are Mean % SEM
TG : Iriglyceride, TChol : total cholesteral, HDL-Chol : HDL-cho-

lesterol, LDL-Chol : LDL-cholesterol, Al : atherogenic index
Significantly different from men, *p<{0.05, **p<0.01

Table 3. Frequency of the subjects by serum lipid concentrations

TG TChol Men Women Total
=170 =220 150(51.7) 119(68.8) 269(58.0)
<170 >220 30(10.3) 20(11.5) 50(10.8)
=170 =220 74(25.5) 27(15.6) 101(21.9)
170 >220 36(12.5) 7( 4.1) 43( 9.3)
Total 290(100.0) 173(100.0) 463(100.0)

The values are the number of subjects. The percentage are in paren-
thesis

TG : triglyceride, TChol : tolal cholesterol

25K AR 9.3% (47} 12.5%, 1% 4.1%) 8.
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Fig. 1. Changes of BMI, weight and height by age. **Values with
the different letters are significantly different from the others(p<{0.01),
*p<0.001).
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Fig. 2. Changes of serum lipids by age. ***Values with the different letters are significantly different from the others(p <{0.001).
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Table 4. Serum lipids concentrations and anthropometric variables
by smoking habit in men

Smokers
Variables Unit  Non-smokers  Ex-smokers Current-smokers
’7”9— Men  —e— Women ‘ {(n=129) (n=>53) (n=108)
5 Age yrs 427 +073 46.3 =1.31 428 + 0.80
45 LOL/HDL Weight kg 60.1 £0.84 67.0 £1.25 65.7 & 0.82
4k Height cm 1617 £0.76  169.3 £0.77  168.7 & 0.54
BMI kg/m® 230 £0.25 234 £0.39 231 £+ 0.25
33 G mg/dl 166.1 £9.66° 148.1 +11.7° 168.0 +10.8%
37 TChol mg/dl 195.3 -595 1875 +4.88 1843 = 3.61
25 LDL-Chol mg/dl 45.2 £1.15° 474 £1.77° 423 + 0.85°
2 b LDL-Chol mg/dl 129.9 +6.64° 1104 +5.05° 109.8 £ 3.38°
15 L TChol/HDL 4.760.26 419+£0.17 447+ 0.10
; ‘ | ‘ | ‘ LDL/HDL 3.24+0.23° 2.49%0.15 262+ 0.09°
<30 31-20 41-50 5160 S60 Al 3.764026°  3.19£0.17° 3474 0.10%
Values are Mean +SEM
6 BMI : body mass index, TG : triglyceride, TChol : total cholesterol,
55 b Chol /HDL HDL-Chol : HDL-cholesterol, LDL-Chol : LDL-cholesterol, Al : ath-
s L erogenic index
*Values with the different letters are significantly(p<C0.05) different
4.5 - from the others with the same row
4 -
35 F Table 5. Serum lipids concentrations and anthropometric variables
by smoking habit in women
> ( Smokers
&3 L ‘ ’ ‘ ‘ Variables  Unit Non-smokers  Ex-smokers  Current-smokers
? <30 31-40 41-50 51-60 60 (n=161) (n=4) (n=8)
Age yrs 441 +0.64 393 £ 473 363 + 4.20
5 AL Weight kg 55.6 £0.53 598 + 320 58.0 x 2.63
45 Height cm 157.2 £0.37 163.0 &£ 1681579 £ 1.67
4 + BMI kg/m® 22.5 £0.20 225 + 1.04 233 = 099
- B__ﬁ__/ﬂj:;;.é G mg/dl 1215 £590 80.3 +12.831145 +15.45
ar* TChol mg/dl 180.4 £3.56 165.0 £ 7.25174.6 £22.15
3r b b HDL-Chol mg/dl 489 +087 56.0 % 3.61 47.7 + 475
257 LDL-Chol mg/dl 1155 +£3.26  93.3 £ 4,87 106.9 +£25.61
2r e TChol/HDL 3.92£0.13 299+ 0,10 3.88+ 0.59
15 F LDL/HDL 2.53+£0.10 1.68+ 0.09 235+ 0.57
1 ‘ ‘ ‘ l ‘ Al 2925013 199+ 0.10  2.88% 0.59
<30 31-40 41-50 51-60 60 Values are Mean £ SEM

Fig. 3. Changes of serum lipids by age. ***Values with the different
letters are significantly different from the others(p <0.001).

BMI : body mass index, TG : triglyceride, TChol : total cholesterol,
HDL-Chol : HDL-cholesterol, LDL-Chol : LDL-cholesterol, Al : ath-
erogenic index
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Table 6. Serum vitamin concentrations and anthropometric vari-
ables by alcohal drinking habit in men

L

Drinkers
Variables  Unit  Non-drinkers  Ex-drinkers ~ Current-drinkers
(n=104) (n=14) (n=172)
Age yrs 435 + 079 475 £ 3.64 43.0 £0.65
Weight kg 593 + 085 633 + 2.31 66.1 =0.70
Height cm 161.1 + 0.81 1687 + 1.73 1683 049
BMI ke/m* 228 + 029 222 + 0.73 233 £0.20
TG mg/dl 161.3 £11.02° 150.1 £33.48 166.0 778"
TChol mg/dl 193.6 + 6.30 186.6 + 9.00 1877 +3.51
HDLchol mg/dl 434 + 120 428 + 232 451 +0.86
LDL-chol  mg/dl 1259 + 6.71° 113.8 + 8.91° 113.5 *3.46°
TChol/HDL 486+ 030" 453+ 033" 4361010
LDL/HDL 3.30+ 0.26° 273+ 0.25  2.61x0.08"
Al 3.86+ 030° 3.53+ 0.33®°  3.36+010°

Values are Mean +SEM

BMI : body mass index, TG
HDL-Chol : HDL-cholesterol,
erogenic index

*Values with the different letters are significantly different(p<0.05)
from the others with the same row

: triglyceride, TChol : total cholesterol,
LDL-Chol : LDL-cholesterol, Al : ath-

Table 7. Serum lipids concentrations and anthropometric variables
by alcohol drinking habit in women
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Table 8. Mean values of serum triglyceride concentration by smok-
ing and drinking groups in men

. Drinking
Smoking - -
Non-drinker Ex-drinker Current-drinker
Non-smoker 131.7+8.48 323042036 1299+ 7.22
Ex-smoker 89.0+2.83 103.64 4.17  153.3% 8.58
Current-smoker  114.44-5.58 146.24-13.88 182.6+11.67*

Values are Mean = SEM
*Values with the different letters are significantly different(p <0.05)
from the others

Table 9. Serum lipids concentrations and body mass index by ex-

Drinkers ercise habit
Variables Unit  Non-drinkers  Ex-drinkers Current-drinkers ) Exercise habil
Variables  Gender

(n=143) (n=4) (n=26) Regular Irregular Never
Age yr8 441 £0.70 375 £4.33 420 £ 1.73 BMI M 22.5+0.22 23.8+ 029 229% 0.25
Weight kg 55.5 +£0.56  58.8 +3.79 56.8 + 1.42 (kg/m?) F 23.1+0.20 22.0x 2.57 227+ 0.27
Height E;n/ 1572 2039 1615 £206 1578 % 095 g M 15306747 153041041 181141320
BMI m 22.5 +0.21 225 +1.09 228 + 053 2 a b
G mg/dl 121.8 +£6.31° 853 +11.88° 1163 +1185™ Tc(hmj/dl) I\FA ]:f;ilrjgi 1223:‘: zj: :;gzi Zzg
TChol mg/dl 179.6 £3.73° 1605 +£533* 184.0 +10.59° P P P
HDL-Chol mg/dl  48.6 +0.89 547 1348 505+ 271 (mg/dl) F 18494338 17594 283 186.2+ 3.74
LDL-Chol mg/dl 1141 +£349° 928 +436* 1210 #1075>  HOLChol M 45.9:£1.04 4382 085 423 1.26
TChol/HDL 3.93+0.14° 2994009 387+ 028° (mg/dl) F 5222089 505% 108 483+ 0.91
LDL/HDL 253+0.11° 1714012 246+ 0.22° LDL-Chol M 1153+329 1113+ 325 1011+ 4.00
Al 2.93+0.14°  1.99+0.09° 287+ 0.8 (mg/dl) F 1143+263 106.3% 2.57 115.0% 3.45

Values are Mean=+SEM

BMI : body mass index, TG : triglyceride, TChol : total cholesterol,
HDL-Chol : HDL-cholesterol, LDL-Chol : LDL-cholesterol, Al : ath-
erogenic index

*Values with the different letlers are significantly different(p <{0.05)
from the others with the same row

Values are Mean & 5EM

BMI : body mass index, TG : triglyceride, TCho! : tolal cholesteral,
HDL-Chol : HDL-cholesterol, LDL-Chol : LDL-cholesterol, Al : ath-
erogenic index, M : male, F : female

*Values with the different letters are significantly different(p <{0.05)
from the others with the same row



Table 10, Serum lipid concentrations and anthropometric variables
of the subjects by menopausal status

Menaopause
Variables  Unit Premenopausal Postmenopausal P value
women(n=127) women(n=40)
BMI kg/m? 221 +0.24 23.9 +£0.24 0.0004
TChol mg/dlL  174.5 £3.00 208.6 £3.53 0.0000
TG mg/dL 87.2 +4.32 155.0 +9.32 0.0000
HDL-Chol  mg/dL 50.2 £0.99 48.1 +0.84 0.2566
LDL-Chol mg/dL 1069 +2.78 1295 £3.35 0.0003
TChel/HDL 3.58+0.08 4441010 0.0000
LDI/HDL 2.19+0.06 2.76+0.08 0.0002
Al 2.57£0.08 3.44+0.10 0.0000

Values are Mean = S5EM
BMI : body mass index, TG : triglyceride, TChol : total cholesterol,

HDL-Chol : HDL-cholesterol, LDL-Chol : LDt-cholesterol, Al: ath-

erogenic index
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o131 Al(p<0.05) =94t} HDL-Chol# LDL-Chol9] =
L FY BEF SEEH BE ol & HolA] @t

4) 1Y HEL FENZDY MY

3ol gloiA #H Al whe FHYXQ 9 vz Aol
ol Btk (Table 10). HA olF AFo] FelstAl E7
A 8= (BMD 7 G938 el i(p<0.0005). 8
HE2Y2EF, F4A%, LDL-Chol= #7 o3 &jaje] A
#9814 =teut % HDL-Chol v=% #H7% oF
g AolE HOW e¥sket, E3 Tchol/HDL, LDL/HDL,
Al 59 ABEL HF & o] H7 F 4ol vl

A Z& %k— (R

1oz

Eadye g v A9 gl 23XE xS £
T AL AHET ol GeS FE AdFaTe] #Y
A& Tefaty]) A FasiHnh o) g7l uhe} 7ol
|2EEE o7 48384 287 dBEe] gled,
Framingham study(Millen BE 1996 : Sonnenberg LM
1996)l M= Z7hE TR o] Fabe) 504 o]4te] o=}
SIES ;,}AL%.ﬁﬂ;ﬂ;]r_q E5Ae] Elaelo] wFEAact A
= 8 UBE Adgse] ) ”‘“@%—4 Wste uAE

Z @xEo] FEata glon Fld HE AW T
7} ARl ARl FrET 22 ZE Z%?ﬁﬂ-‘%i ol F
£3) & & gl BAlolv. 98 Ut €% $HAY T2t
1970‘;3 86mg/dL(e1d$ 1970). 1980 110mg/dL(=hed
vl 5 1981), 1990 130mg/dL(I3 & 1993)= %
gl whA mlEe 19806 125mg/dL 1990 125mg/dL

i
oat e
bl

F%Pﬂ

A " A -115

(Johnson CL 5 1993)2 wslrl glon, 237
22 vt Aaele] HE SR st dde ot
= 7:‘*’}0]‘3]- 1= B¢ 3295 (Familial Combined
Hyperlipidemia)g] A% ¥4 F4AW +FL border
lineelz 8% Fd~68E F22 AMo)AR coronary
heart disease(CHD)<l tidt S8 == F7H8tH(Report
of the National Cholesterol Education Program Ex-
pert Panel 1994). 7124 B8uxdFe 44 83 4
Adre] 7tH o2 HERA 4E(CHD)l #h=EE Al
94 (lipoprotein) 2] ¥&& 23} HDL-Chol=} apo-
AE @53 apo-Bg W75 remnant lipoprotein
£ Z7Me AeR RaHYE 9 (Nishimura S
1999 : Borgia MC & Medici F 1998). Chylomicron®]
F7be A39e 28 F 31 ole 8 AW B
g2 7ZraAF o2 gad = 9lvk(Hofbauer B 5 1996).
3 SRS F7AT)= 291 Tl Hltle] 71 T4
Nog PAEE 1 5&1 = ke aleohol 43, F
A B-%%—. AFEL A
2R A Feg 1))
oéz ﬁ]r% AN A Y] =R o
T 9\11:}(7(:.‘%-?} 5 1992 9] %*1]- 5

1992 : Haskell 1984).

E A7 ANz 23 gAEEFe] Hedl
2(19.25%)°] TZHLHEEFTY] HH
(10 8%) B} gokon ¥ 247 33} Z3 ]
T B ARG AA Rk 9.3%9 € gl
5 84 Feavgncks 83 £49A%e ] A
FAA
o]

A &
)\O

=
Z
|

09:41..5
r'o
fms-h

&% —A}
}

_»_Jf}ﬁlt H)go] Egtow 53] YRl &
%7} 170mg/dL ©)4¢ Z$+= 38.0%L Hi’iﬂr
2 vt A B Fol Brte o7 Eu
(&4 1975 ; A8 F 1993) 9 Y X5k Aot}
Py d e YA dizte] 714 Bolgt A& A A
Foid FApe] A9 AP oA FUHE B
At BAH R Fo3 M= opd W o=pe] F-4o
= HDL-Cholg Ast 2E €A H FF0] HH]
71l et 2A S7FEtHp<0.0001). ¥% S~
HE 55 20~40tlel= 3d a7} @At Al
B8] =okot 50, 60TIE HWA] A7) v} Hel Fake]
gAY dalel M e HuEErt o w34t oleig 29+
u)Sre] NHANES(1960~-1980) (Data from the National
Health and Nutrition Examination Surveys, 1987)%}
drels] 5(1993)9) Ze 2ojF) = thay fA ATS
B} & 20~7041 e ® AAg NHANES(Data

b f= 31%“’“ AT



116 - A, 43 2 A4 v 324 3=

from the National Health and Nutrition Examina-
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