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= Abstract =
Serum Lipid Level and Risk Factors in Selected Korean Adults

The Korean Society of Circulation
Collaborative Lipid Study Group in 1990

Background : Hyperlipidemia is an important public health concern because it is frequently
associated with conronary heart diseases(CHD). Many researchers have attempted to measure
the prevalence and extent of the relationship of hyperlipidemias with CHD.

However, this relationships are based on the statistical data of western populations. We expec-
ted that the Korean population has a different pattern of serum lipid and lipoprotein distribution.
In this study we hope to provide information on the distribution of serum lipid in ‘selected
healthy Korean adults and try to find out the factors affecting serum lipid and lipoproteins
before we have our nation-wide epidemiologic study for serum lipid distributions in near future.

Methods . Total 3101 subjects were entrolled to this collaborative lipid study from 17 different
hospitals, which were located in 7 different cities ; Seoul. Pusan, Taegu, Kwangju, Taejun,
Wonju and Choonchon.

The sampling population for this study was composed of those who were scheduled to have
annual physical checkup. Most of them were government employee, mannual and clerical
workers of industry, and school teachers.

Results : The level of total cholesterol was 185+ 40mg/dl, HDL cholesterol ; 45+ 13mg/dl,
LDL cholesterol ; 115+ 37mg/dl and triglyceride ; 127+ 67mg/dlL

Conclusion : The BMI(body mass index) and age were statistically significant factors in
total cholesterol and LDL cholesterol. Also the BMI and smoking were statistically affecting
factors in HDL cholesterol and triglyceride.

KEY WORDS : plasma lipid, cholesterol, HDL cholesterol, LDL cholesterol, triglyceride. risk
factors.
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Table 1. General characteristics

Variables range male(*3) female('3) total( %)
Age 20— 294 187 163 350( 11.3)
30—39 355 274 629( 20.3)
40—49 503 308 811( 26.2)
50—59 418 310 7218( 28.3)
=60 317 271 588( 18.9)
1775(57.2% ) 1326(42.8% ) 3101(100 )
Height{(cm) <160 9 946 1040( 34.2)
160—169 839 331 1170( 38.5)
170—179 779 17 796( 26.2)
=180 35 0 35( 1.1
Mean 166.0+ 21.8 1523+ 24.7 160.1+ 24.0
Weight(kg) <60 509 912 1421( 45.8)
60—69 736 316 1052( 33.9)
70—79 430 79 509( 16.4)
>80 100 19 119( 3.8)
Mean. 64.1% 11.7 55.6%+ 20.2 60.5+ 16.7
BMI =95 1268 927 2195( 72.4)
=95 474 363 837( 27.6)
Smoking Non-smoker 660 1052 1712( 62.2)
Smoker 962 79 1041( 37.8)
Amount of smoking <10 250 30 280( 32.8)
(pack-year) 10—19 174 9 183( 21.4)
=920 381 10 391( 45.8)
Mean 238+ 18.1 13.5+ 13.1 23.2+ 18.0
Duration of Smoking <10 118 15 133( 15.6)
(vear) 10—19 204 15 219( 25.6)
=20 483 19 502( 58.8)
Mean 233+ 125 178+ 133 23.0+ 12.6
Alcohol drinking non-drinker 840 1269 2109( 68.0)
drinker 935 57 992( 32.0)
Amount of alcohol consumption(gm/week)
<90 304 34 338( 34.1)
90—179 207 10 217( 21.9)
=180 424 13 437( 44.0)
Mean 920.3+ 258.9 116.2+ 293.9 217.2+216.2
Hypertension(SBP=140 mmHg or SBP=90mmHg)
Normotension 1131 884 2015( 66.2)
Hypertension 612 415 027( 33.8)
Residence Metropolitan 762 609 1371( 47.2)
Urban 743 503 1246( 43.0)
Rural 270 214 284( 9.8)
Education(graduate) Middle school 310 425 735( 29.7)
High school 427 389 816( 33.0)
College 712 213 925( 37.3)
Occupation Blue coliar 506 296 802( 45.5)
White collar 809 152 961( 54.5)
Exercise No-exercise 985 972 1957( 73.1)
Regular exercise 543 178 721( 26.9)

BMI : Body mass index SBP : Systolic blood pressure DBP :

- 396 —

diastolic blood pressure



Table 2. Percentile distribution of total cholesterol(mg/dl)

Percentile
Sex Age N Mean SD 5th 10th 25th 50th 75th 90th 95th
Male 20—90 187 162.2 33.6 108.4 116.0 138.0 160.0 185.0 209.2 2200
30—39 355 180.3 35.3 126.8 137.0 1540 177.0 203.0 2250 237.0
40—49 503 188.4 36.6 1350 1440 1650 1850 211.0 236.6 256.8
50—59 413 188.5 41.2 124.7 136.0 160.0 1850 216.0 240.0 262.0
=260 317 182.9 40.4 116.9 131.8 155.5 182.0 208.0 2352 2551
subtotal 1175 183.1 38.6 1240 136.0 1560 180.0 208.0 2330 2500
Femnale 20—29 163 168.4 31.0 121.0 1314 147.0 1630 187.0 2136 222.0
30—39 274 174.0 36.5 120.0 13815 150.0 169.5 193.3 219.0 248.0
40—49 308 184.4 40.2 126.0 136.8 157.3 178.0 209.8 240.2 2595
50—59 310 199.0 39.7 136.0 150.0 173.0 1965 2253 1519 269.5
=60 . 217 202.3 46.3 130.0 140.2 168.0 201.0 2330 268.0 2838
subtotal 1326 187.3 41.6 126.4 138.0 158.0 1820 214.0 246.0 266.0
Total 3101 184.9 40.0 125.0 137.0 157.5 181.0 210.0 237.0 259.0
N Number of persons examined SD : Standard deviation
Table 3. Percentile distribution of HDL cholesterol{mg/dl)
Percentile
Sex Age N Mean SD 5th 10th 25th 50th 75th 90th 95th
Male 20—90 162 47.8 12.1 25.2 31.6 40.0 48.0 55.0 63.0 68.0
30—39 268 47.7 12.4 26.5 31.0 40.0 48.0 55.0 64.1 69.0
40—49 306 46.9 12.7 27.0 31.0 38.0 47.0 55.0 64.0 70.0
50—59 307 46.3 12.8 28.0 32.0 38.0 440 54.0 64.2 72.0
=60 270 445 13.3 27.0 29.0 35.0 42.0 52.0 61.0 70.5
subtotal 1313 46.6 12.8 27.0 30.4 38.0 46.0 54.5 63.0 69.0
Female 20—90 185 42.5 11.5 25.3 29.6 34.0 41.0 50.0 59.0 62.7
30—39 353 42.7 11.2 25.0 29.0 34.5 42.0 50.0 57.0 63.3
40—49 493 444 11.8 26.0 30.0 36.0 43.0 52.0 60.0 65.3
50—59 407 45.1 12.6 27.4 30.8 37.0 44.0 52.0 62.0 68.0
=60 316 41.6 12.8 23.0 27.0 32.0 40.0 50.0 61.0 67.0
subtotal 1754 43.5 12.1 26.0 29.0 35.0 42.0 51.0 60.0 66.0
Total 3067 448 12.5 26.0 30.0 36.0 44.0 52.0 61.2 67.0
N : Number of Persons examined SD : Standard deviation
2 LDLEY 28 Eo] 72891 (p<0.001), triglyce- 2 kTH(P<0.0001).

ride #%& #4384 Hp<0.005).

AFe 371845 28260 HDLEH 2H E,
LDLE#H2EE 2 wiglyceride A= EF F718-&
B H}(p<0.0001).

Sl 71&s A7 A F o2 A4 BMIE H T
AR 2A BMIZF 25(kg/m?) & d& v gt el =
FEY 2688, LDLEYLHE L iglyceride A&
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A€ BMIZ B3 AR $AH 2 {93

Fd FF< 8342 ¥ $2926E € LDLE
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HEL2 FAAE Fdol A Wk, triglyceride X &
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FdFo] Ao FIU2HEANT F5 8
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Table 4. Percentile distribution of LDL cholesterol(mg/dl)

Percentile

Sex Age N Mean SD 5th 10th 25th 50th 75th 90th

Male 2090 185 97.0 31.2 51.4 61.8 74.4 93.2 117.1 136.7

30—39 353 110.8 32.5 62.3 69.9 85.0 108.8 132.4 152.9

40—49 493 1159 35.0 66.2 74.4 92.0 113.0 136.8 162.1

50—59 407 115.3 40.2 57.6 67.6 86.4 113.4 141.0 167.6

260 316 116.3 36.9 58.7 69.4 91.4 114.2 138.8 159.9

subtotal 1754 112.8 36.2 60.0 68.6 86.6 110.2 134.8 159.6

Female 20—-90 162 102.8 30.6 56.1 65.3 80.9 100.3 125.4 142.6

30—39 268 106.7 32.9 61.8 69.6 82.1 101.9 123.6 150.2

40—49 306 113.3 36.5 63.3 70.6 86.8 110.1 1349 160.6

50—59 306 125.5 36.9 69.3 81.6 100.0 123.0 148.7 175.3

=60 270 132.2 42.3 70.0 77.2 104.0 130.5 157.3 191.8

subtotal 1312 117.4 38.0 64.2 72.8 89.2 113.8 140.0 168.6

Total 3066 114.8 37.0 61.8 70.2 87.6 111.8 137.0 163.1
N : Number of Persons examined SD : Standard deviation

Table 5. Percentile distribution of triglyceride(mg/dl)
Percentile

Sex Age N Mean SD 5th 10th 25th 50th 75th 90th

Male 2090 186 115.4 62.7 46.0 49.0 70.5 100.0 138.3 191.9

30—39 355 135.0 70.0 51.0 63.6 84.0 120.0 166.0 228.8

40—49 502 141.8 69.9 540 65.6 92.0 130.0 178.0 230.7

50—59 413 140.8 71.8 56.1 69.8 89.0 123.0 169.5 240.2

=60 317 125.3 62.2 51.7 62.8 82.0 110.0 153.5 208.4

subtotal 1773 134.5 68.8 51.0 63.0 85.0 117.0 166.0 229.0

Fermale 20—90 162 88.5 50.7 39.2 46.0 60.8 75.0 102.0 134.0

30—39 272 97.4 48.5 41.7 50.0 66.3 88.5 116.8 151.0

40—49 306 121.6 58.2 52.4 61.7 82.0 108.0 152.0 187.3

50—59 309 136.5 65.4 57.5 66.0 91.0 122.0 171.0 214.0

=60 270 128.4 68.2 53.1 62.0 81.0 113.0 157.0 216.9

subtotal 1319 117.5 61.9 49.0 57.0 75.0 102.0 1440 196.0

Total 3092 127.2 66.5 50.0 60.0 81.0 11.0 157.0 214.0

N . Number of Persons examined SD : Standard deviation

FAe gy
o A5 3“’47]7“] 245 F2d2H
F 718t At (p<0.005).
2 SFAEFAA 232 HDLEY
P Ao g ZAEOY 43L& &
Rgko] F7tgtel Wl wiglyceride X& F7189 1
ole FAFAHERE 997t AATH(P<0.0001).
gde £57) 9 o] EF FEFH2HE,
HDLE# 2HE, LDLEY2HE ¢ triglyceride 2
T Ao ARer(p<o.001), GG A

Boh n¥et IH(SBP=140mmHg E£E DBP=90
mmHg)lH &Y 26 &, LDLEY2HE Z wigh
yeeride X7} Z7+5 03 (p<0.0001), HDLE & 2 H|
X #2439 (p<0.001).

FAAG wg 9P FEH2HEY 7
F+ TN AFde AFEL FE AYd AF
e Add v ¥F FFY2HEAN} =R
(p<0.005), HDLEZH2HEL Eoas
FE% 2 FA7F #¥%1(p<0.0001), FZH2HE
& o] 5&4F 2 FX7 URH(p<0.005).

EEREY
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Table 6. Possible risk factors and lipid profile

Total cholesterol HDL-C LDL-C TG
Age
20—29A4] n=350 165.1+ 32.6 4501 12.1 99.7+ 30.9 102.9+ 58.9
80—394] n=629 1776+ 35.9 447+ 12.0 109.01+ 32.7 118.7+ 64.3
40—494] n=811 186.9+ 38.0 454+12.2 114.9% 35.6 184.2+ 66.4
50—59A4] n=7283 193.0+ 40.9 4561 12.7 119.7£ 39.1 138.91+69.1
=604 n=588 191.8+ 46.3 429+ 13.1 123.7+ 40.3 126.7%£ 65.0
F=40.99 p=0.0000 F=4.48 p=0.0013 F=30.83 p=0.0000 F=22.68 p=0.0000
Height(cm) _
<160 n=1040 188.5+ 415 462+ 12.5 118.0+£37.9 121.2+63.2
160—169 n=1170 184.1+ 394 4451 12.6 118.71 36.4 130.3% 69.2
170—179 n=1796 181.8+38.4 43.7£11.9 111.8£35.9 131.1+66.3
=180 n=35 169.5+ 28.6 426+ 9.6 102.9+ 28.9 118.1+64.5
F=6.35 p=.00003 F=6.79 p=0.0001 F=5.97 p=0.0005 F=4.74 p=0.0027
Weight(kg)
<60 n=1384 178.81+ 38.8 46.3+ 18.2 110.71 35.5 109.3% 56.5
60—69 n=1052 187.3+ 40.5 443+ 12.1 116.2+ 38.4 134.81 66.7
70—79 n=509 192.7+ 38.0 48.8+10.9 119.8+35.2 151.1£72.9
=80 n=119 200.0+ 42.0 347+ 9.6 128.3+37.4 160.0£77.9
F=24.97 p=0.0000 F=18.78 p=0.0000 F=14.85 p=0.0000 F=74.86 p=0.0000
BMI
<25 n=2195 180.7+ 39.2 455+ 12.7 111.7£ 36.3 118.2+61.3
=25 n=836 195.7+ 39.6 432+ 11.5 122.5+36.8 150.4+73.2
t=—9.39 p=0.000 t=4.58 p=0.000 1=—7.21 p=0.000 t=—1227 p=0.000
Smoking
non-smoker n=3872 184,41+ 39.8 457+ 12.5 114.71 36.9 120.41+ 63.3
smoker n=2229 182.8+ 38.9 43,1+ 12.3 112.5+ 35.9 136.9% 69.8

t=—1.03 p=0303 t=-—533 p=0.000 t=—1.56 p=0.118 t=6.35 p=0.000

Amount of smoking(pack-year)

<10 n=207 173.0+ 33.8 429+ 113 105.4% 33.3 124.4% 66.1
10—19 n=201 179.6+37.0 433+ 120 109.7+ 32.4 133.5+ 64.9
=20 n=446 187.4% 40.1 435+ 129 114.9+37.8 143.9+ 73.0

F= 10.65 p=0.0000 F= 0.19 p=0.8271 F= 5.30 p=0.0052 F= 5.87 p=0.0030

Duration of smoking(year)

<10 n=133% 172.6% 33.8 443+ 11.7 104.0% 32.8 1229+ 65.0
10—19 n=219 180.3* 36.6 42,6+ 11.0 109.61+ 34.8 140.1£71.4
=20 n=502 1853+ 39.8 43.4+13.0 114.1+ 36.6 139.0£70.2
F= 6.20 p=0.0021 F=0.76 p=0.4697 F=4.56 p=0.0108 F=3.13 p=0.0442
Alcohol drinking
non-drinker n=2109 185.2+40.9 4541+ 125 1154+ 376 122.7+ 63.9
drinker n=992 184.2+ 38.0 434123 1185+ 355 136.9% 70.7

t==0.67 p=0.503 t=4.22 p=0.000 t=1.30 p=0.195 t=5.60 p=0.000

Amount of alcohol consumption(gm/week)

<90 n=338 186.4+37.9 439+ 11.5 117.0% 34.3 127.9+63.0
90—179 n=217 180.7£ 87.3 426X 11.8 112.4% 32.7 129.0+ 69.3
=180 n=437 184.2+ 38.4 434+ 132 111.3+37.5 147.4% 755

F=148 p=0.2291 F=0.75 p=04727 F=254 p=0.0793 F=9.50 p=0.0001
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Total cholesterol HDL LDL TG

Blood pressure(mmHg)

(D sBP<{140 n=2393 182.4+38.9 449+ 124 112.8+ 36.1 122.51 63.8

SBP==140 n=651 194.7+42.4 43.8+12.7 122.9+ 38.7 143.6+73.0
3=-—7.02 p=0.000 =151 p=0.131 =592 p=0.000 t=—6.03 p=0.000

@ DBP<90 n=2132 181.5+ 38.6 453+ 12.6 112.1£35.7 121.2+ 63.6

DBP=90 n=910 193.3+ 419 43.6+12.2 121.8+38.9 140.8+71.1

t=~7.54 p=0.000 =336 p=0.001 t=—6.68 p=0.000 t=—7.51 p=0.000
Hypertension (SBP=2140 or DBP=90)

normotension n= 2081 181.0+38.3 4541126 111.7+35.5 119.6+61.7
hvpertension n=1020 193.0£ 41.9 435+ 12.2 121.4+ 38.9 141.5£72.9
t=7.91 p=0.000 (=—3.24 p=0.001 t=6.85 p=0.000 ¢=8.82 p=0.000
Residence
Urban n=1444 185.51+ 38.4 458+ 122 114.5+ 35.7 127.0% 66.3
Rural n=1730 178.0+40.2 44.1+12.9 109.6+ 36.2 121.3+63.6
t=2.91 p=0.004 =201 p=0.045 =207 p=0.089 =137 p=0.173
Education(graduate)
high school n=1551 181.9% 40.8 43.8+12.8 113.6+37.2 122.6+ 65.2
college  n=925 186.6% 36.9 46.5+11.9 114.4+36.0 129.4+69.5
1=2.90 p=0.004 =503 p=0.000 t=0.54 p=0.586 t=—2.40 p=0.0148
Occupation
Blue -collar n=802 179.1+ 40.3 44.0+12.8 110.1+ 36.2 125.4+65.7
White-collar n=959 186.0+ 37.0 455+ 11.6 114.4+ 35.6 130.8+69.9
t=—3.78 p=0.000 t=—253 p=0.012 t=—2.53 p=0.012 t=—1.68 p=0.094
Exercise
regular exercise 180.2%37.7 454+ 127 115.0%£ 35.0 130.0+70.9
n=721
no exercise 183.1£40.2 444%127 113.8+37.2 125.2+ 65.6

n=1889 t=1.75 p=0.080 =176 p=0.079 =075 p=0454 =157 p=0.117

Table 7. Correlation matrix between variables

Age Height Weight BMI Smoking  Alcohol SBP DBP
Depandent variables
T.CHOL 0.19 —0.07 0.11 0.24 0.03 —=0.01 0.17 0.15
HDL-C —0.06 —0.08 —0.10 —0.11 -—0.02 —0.01 —0.05 —0.04
LDL-C 0.19 —0.07 0.09 0.20 —0.00 —0.04 0.15 0.13
TG 0.11 0.33 0.19 0.29 0.11 0.09 0.16 0.14
Independent variables
Age 1.00
Height —0.17 1.00
Weight 0.00 0.33 1.00
BMI 0.11 —0.06 0.78 1.00
Smoking 0.14 0.23 0.08 —0.02 1.00
Alcohol 0.04 0.02 0.08 0.09 0.20 1.00
SBP 0.27 —0.00 0.17 0.25 0.02 0.06 1.00
DBP 0.20 0.02 0.16 0.23 0.01 0.02 0.76 1.00

SBP ! systolic blood pressure DBP : diastolic blood pressure
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Table 8. Multiple regression of total cholesterol

Independent Variables Coeflicient B t-value p-value
General BMI 2.519 0.238 10.566 0.0000
Age 0.424 0.147 7.595 0.0000
SBP 0.134 0.062 3111 0.0019
DBP 0.031 0.402 1.101 0.2711
Smoking —0.003 0.871 —0.182 0.8533
Alcohol 0.001 0.001 0.073 0.9421
Intercept 90.175
R? 0.085
B : standardized coefficient SBP © svstolic blood pressure
DBP . diastolic blood pressure
Table 9. Multiple regression of HDL— cholesterol
Independent Variables Coefficient B t-value p-value
General BMI —0.416 —0.106 —5.485 0.0000
Smoking —2.579 —0.100 -5.190 0.0000
Age 0.056 - 0.062 —38.195 0.0014
SBP —0.016 0.871 -0.790 0.4296
DBP —0.008 0.919 —0.394 0.6936
Alcohol —0.481 0.792 —0.888 0.3748
Intercept 57.946
R? 0.025

B . standardized coefficient SBP :
DBP : diastolic blood pressure
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ng o FYHLHE oo FF ol
Aoz BAHAN(p<0.0001), TFEHE ¥FA

33 Bl YA
2) H4She] AT
2419 9adsTe) A5 RAAS Yo

& AH#E A (correlation analysis) S Al3¥g A=
Table 73% Zt}.

Ao FE71¢e] 4BAF 0272 7HEES
ZE BYT oAV E 02022 23S AT

AZLe AFH 0334 4o FHAAE M2 F
AFHE 0239 FF RFHAE VMR, AF S
BMIS} 0.789] of$ =& AT[AAE 72 AU

BMIT #%7] 2 o|¢&71%ta 247t 0.25 2 0.239)
%o #AE B

FdLe SF % 0209 ¥ FHVAAE BYL,
F27] gL o H7I¢H 07628 v Fo3 4
S@A7E A

F2Y 26 S0 7Hg F@A7E 23S BMIYL,

svstolic blood pressure

HDLZ# 28 EolE  AF, LDLZeLH ol
BMIZ} A 8AF7 %2 wiglycerided] & A &o]
A gBARs 24 BREA,

3) CHH2HREM (Multivariate anlaysis)
AtEl 83 FH2HEA vAe J88219
FEE Fotr 7] st thF 3] AL A (multiple reg-
ression analysis) & AF&3} .
22023 AYRASTH JBYY JES
o}y 7] %6}“1 F2Y 28858 FHUFE 31
HHSFE 9, BMI, FI9FE, SF4E, F
g 01%71%‘033}04 hF 8 AR A S 3
(Table 8). o] R3dx+= BMIZ A
_\,Le.-jzﬂo] gl‘— _g_o]oi A{?«!Qﬂouq BMI9Jr ‘Eaé’
o] Z71g4E 3 FEZY2HEX FUHElgY
(p<C0.0001).
HDLEH 2HEH A2 4E A
ol 7] $5te] HDLEH2HES FHUFEIIL
EYuSE 9%, BML, FIARE, &
2 olgr|ge gt OEIARLNEAH b 22

gk HJ

— 401 —



Talfle 10. Multiple regression of LDL— cholesterol

Indépendem Variables Coeflicient B t-value p-value
General BMI 1.860 0.163 8.422 0.0000
Age 0.416 0.156 8.082 0.0000
SBP 0.020 0.403 0.675 0.4996
DBP 0.130 0.047 2.368 0.0179
Smoking —0.018 0.919 —0.936 0.3494
Alcohol —0.014 0.913 —0.757 0.4492
Intercept 41.689
R? 0.065
B : standardized coefficient SBP : systolic blood pressure
DBP ! diastolic blood pressure
Table 11. Muitiple regression of triglyceride
Independent Variables Coeflicient B t-value p-value
General BMI 5.301 0.255 13.384 0.0000
Smoking 15.654 0.115 5.555 0.0000
SBP 0.271 0.074 3.728 0.0002
Age 0.346 0.071 3.726 0.0002
Alcohol 6.541 0.047 2.281 0.0226
DBP 0.002 0.402 0.070 0.9443
Intercept —52.293
R? 0.111

B : standardized coefficient SBP : systolic blood pressure

DBP ! diastolic blood pressure
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