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Department of Internal Medicine, College of Medicine, Pusan National University,
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Yeong-Kee Shin, M.D.
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Background : This study was designed to estabilish serum LDL cholesterol(LDL-C) and
HDL cholesterol(HDL-C) levels in the Korean adult population and to identify the difference
in sex, age, and living place and the incidence of high risk group and the affecting factors on
the serum lipid levels.

Method : The serum LDL-C and HDL-C distribution in the normal Korean adult po-
pulation were studied in 5,278 cases(males 2,802 and females 2,476) in the age groups of 3rd
to 8th decade. Data were collected from 33 institutes and hospitals throughout the country
during the period of June 1989 to December 1990. The serum lipid levels were examined in
the state of fasting of at least 12 hours. Total cholesterol and triglyceride levels were measured
by enzymatic assays and HDL-C levels were determined by precipitation methods. The level of
LDL-C was determined indirectly using the formula by Friedewald [LDL-C=total cholesterol-
(HDL-C-+triglyceride /5)].

Results : The mean level of LDL-C was 112.1mg/dl. Males had 110.0mg/dl and females
had 114.5mg/dl without statistical significance between gender, but levels were significantly
higher in the 4th decade in males and in the 6th, 7th and 8th decade in females. The LDL-C
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levels rose gradually with the increase of age. The peak level of LDL-C for the males was in the
7th decade and that for the females was in the 8th decade.

The mean level of serum HDL-C was 45.1mg/dl. Males had 43.8mg/dl and females had 46.
6mg/dl without statistical significance between gender, but levels were significantly higher in
the 3rd, 4th, 5th and 6th decade in females.

The incidence LDL-C level of > 160mg/dl was 10.0%. Males had 8.2% and females had 12.
1% with significantly higher incidence in females, especially in 6th decade females. The in-
cidence of LDL-C level of >160mg/dl of big cities was 10.7% and that of smaller cities &
towns was 8.8% with significantly higher incidence in big cities. But, there was no significant
difference in gender between big cities and smaller cities & towns. The incidence of LDL-C lev-
el of >160 mg/dl was significantly higher in 7th decade males in big cities and that of big ci-
ties and smaller cities & towns was 15.9% and 5.2%, respectively.

The incidence of HDL-C level of < 35mg/dl was 17.4%. Males had 20.0% and females had
14.5% with significantly higher incidence in males, especially in 4th decade males. The in-
cidence of HDL-C level of < 35mg/dl of smaller cities & towns was 19.8% and that of big ci-
ties was 16.2% with significantly higher incidence in smaller cities & towns. Males in smaller ci-
ties & towns had 23.1% and males in big cities had 18.1% with statistical higher in smaller cities
& towns. But, there was no significant difference in females between big cities and smaller ci-
ties & towns. The incidence of HDL-C level of < 35mg/dl was significantly higher in 4th and
6th decade males in smaller cities & towns and that of smaller cities & towns and big cities was
26.8%, 25.6% and 16.2%, 17.7%, respectively.

The significantly positively related factors for serum LDL-C level were age, BMI, systolic
blood pressure(SBP), location and occupation. And those for serum HDL-C level were SBP
and family history and negatively related factors for HDL-C level were BMI smoking, and ex-
ercise.

Conclusions : This study can provide the basic data base for prevention and management of
coronary heart disease among Korean population.

KEY WORDS : Distribution - HDL cholesterol - LDL cholesterol - Korea.
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Korea Association of Health, Pusan Branch Hospital
Korea Association of Health, Chun Nam Branch Hospital
Korea Association of Health, Cheju Branch Hospital

Soon Jo Hong, M.D.
Un Ho Ryoo, M.D.
Jong Hoon Park, M.D.
Jung Chaee Kang, M.D.
Yung Lee, M.D.
Kwang Hoi Kim, M.D.
Hae Kyung Park, M.D.
Kyung Soon Lee, M.D.
Won Sang Yoo, M.D.
Kwon Bae Kim, M.D.
Hae Kyu Choe, M.D.
Chul Son, M.D.

Korea Association of Health, Kyung Nam Branch Hospital

Korea Univ. Hea Hwa Hospital

Korea Univ. Hospital, Gu Ro Hospital
Kosin Medical College, Gospel Hospital
Kwang Ju Christian Hospital

Kyung Pook National Univ. Hospital
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Table 2. Characteristics and background factors of the screened population

Screened Population

Characteristics
Mean + SD Male Female
Agel(yr) 44.7 + 13.1 448 +£12.5 459 £ 136
Height(cm) 162.6 + 8.6 168.1 = 6.6 156.2 £ 5.7
Weight(kg) 60.6 + 11.7 64.6 + 9.3 55.9 + 12,5
Body mass index(kg/m®) 229+ 59 230+ 6.4 229+ 52
Blood pressure(mmHg)
Systolic 1224 + 189 1229 + 1741 1219 + 208
Diastolic 795 + 125 800+ 11.8 79.0 £ 133
Percent of total
Smokers(%) 64.2
Drinkers(%) 69.2

Table 3. Inclusion and exclusion criteria of the screened population

Inclusion Criteria

Healthy Korean adult between 3rd and 8th decade

Those coming for physical examination
Entrance for school or job
Immigration
Health-check of salaried men
Periodic health check

Those out-patients
No specific disease or

Simple and neurotic cases without specific influences on lipid metabolism

Exclusion Criteria
Hepato-biliary disease
Thyroid disease
Diabetes Mellitus
Renal failure, Nephrotic syndrome
Pancreatitis
Ischemic heart disease
Any acute disease
Chronic debilitating disease
Pregnancy

Contraceptives, Steroids and other drugs influencing lipid metabolism
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(Table 3).

AAAANE AHAR stodF APA HAag 124 7
A%k AejolA dFH oz oo AYEE 3%, 7
Hz oA & cholesterol, triglyceride® &% (en-
zymatic metod)°I.28, HDL-C= AdHeg LDL-
C2 Friedewald 34 %, (F cholesterol-(HDL-C+
triglyceride/5)]ol &J8te] 7133 o2 Aletct.

A 7+ B89 4 F AR Aol B E F9
AL ttestol] 2slA BASAR, XA 7 EFol o
oz} 2E, § Ad, 9%, 37 € ] s, A
LA 4 2 body mass index(0]3t BMIZ o3, &

2
[

A &5, 2%, A ¥4, Y, AFA g F4748
A Ee T A3 J1EY 5o g digt oA
AARL 39 £ (multiple regression analysis)l
oA B3Rt
x| iy
1. K& 2t dE2eo FHZ|

1) 8% LDL-Col WRA L W2 22
LDL-C9] A B 112.1mg/dIf o, F=to]

AE 110.0mg/dl, A7} A= 114.5mg/dl2 FiAte]

oA BAY e gger, dAe 6od, clte

7094 H & Bt AFo] @& LDL-CY ¥F
& JAe A 60th7HA], J2ke] A9 70ui7A] A}
7Pk Ade 1on, 30t dRelA, 1g]
a2, 50th. 60, 70thell M ozt A FelstA Eskoh
(Table 4).

2) 28 HDL-Co| Hx| H{ WES =X

HDL-C9| A BFAE 45.1mg/dIA oA, Ealo
A 43.8mg/dl, Aol A] 46.6mg/d1Z FAH AL
fen, G2k 50th, A= 30telA HaAE BA
ot 223, 200, 3000, 40t 50thol A 25 o Zpel A
FrofstAl E4THTable 5).

2. XE oldel Hiz

1) 1 LDL EAHEHZS BT

o]z NCEP* oM 1819 (high risk)# o2 ¥#3}
£ LDL-CAE 160mg/dl o4& 7|50 3+ 4
AGH o2 10.0%7F 1 LDL U 2HEE S| &2
stgon, dxls 82%, AR 12.1%24 ozlolA
FsHA =ten, YUl E s 500 oAellA 19.7%
Z 9.7%9] 500) @Al wjste] foletAl =& WEE
ERH AT

A A199 (boderline-high risk) @] sj3she
130~159mg/dl & HAH o2 18.8%5 29, FA}

Table 4. Distribution of serum LDL-C levels according to age and sex

Percentile
Sex Age No. Mean + SD(mg/dl)
5% 10% 25%  50% 75% 90%  95%
Male  20-29 290 94.6 + 31.2 49 60 72 92 1M1 138 151
M) 30-39 794 108.2 + 33.7* 58 68 84 107 130 151 164
40-49 902 112.4 + 36.8 63 71 87 109 132 157 175
50-59 485 114.4 + 38.6* 50 69 89 114 138 159 178
60- 69 247 114.8 + 46.9* 55 64 84 111 139 164 201
70~ 84 114.3 + 39.3* 65 73 92 107 127 163 181
total 2802 110.0 + 37.3 57 67 85 107 131 155 171
Female  20-29 210 957 +31.8 52 59 73 92 113 139 159
Q) 30-39 645 103.5 + 31.1* 56 66 82 102 122 142 160
40-49 688 1140 + 35.8 64 74 91 110 133 161 175
50~ 59 554 124.5 + 41.4* 67 78 9% 121 151 179 194
60 - 69 279 129.8 + 45.8* 63 77 100 127 153 185 208
70~ 100 130.2 + 38.0* 68 83 104 130 153 175 196
total 2476 114.5 + 386 59 70 89 110 137 165 182
Total 5278 112.1 + 38.0 58 69 86 109 134 159 177

*significant, M vs F, p < 0.01
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Table 5. Distribution of serum HDL-C levels according to age and sex

Percentile
Sex Age No. Mean £ SDmg/dl) — 0 00 ™ J5%  50% 75% 90%  95%
Male 20-29 290 426 £+ 13.1* 24 27 35 41 50 60 65
30-39 794 433 £ 11.7* 27 31 36 41 50 59 65
4049 902 442 + 12.0* 28 31 36 43 50 58 66
5059 485 446 + 12.9* 27 3 36 43 52 61 68
60 - 69 247 445 + 134 23 28 36 43 54 64 68
70 - 84 403 + 153 19 21 28 40 51 61 68
total 2802 438 £ 12.5 26 30 36 42 51 60 67
Female 20-29 210 46.2 + 13.1* 27 30 38 44 54 64 67
30-39 645 47.1 £ 12.4* 27 33 38 46 55 64 69
40 - 49 688 463 + 12.2* 29 32 38 45 54 63 68
50-59 554 46.7 + 14.3* 28 32 37 45 55 64 69
60 - 69 279 46.6 + 13.8 27 31 38 45 54 63 70
70~ 100 446 + 147 26 30 34 41 50 62 73
total 2476 46.6 + 13.1 28 32 38 45 54 63 69
Total 5278 45.1 + 129 27 31 37 43 52 62 68
*significant, M vs F, p < 0.01
Table 6. Distribution of serum LDL-C levels according to relative risk in total 5278 cases observed
. LDL-C
Risk group
Total(%) Male Female
High(>160 mg/dh 530(10.0) 231( 8.2)* 299(12.1)*
Boderline-high(130-159 mg/dl) 991(18.8) 527(18.8) 464(18.7)
Desirable(< 130 mg/d}) 3757(71.2) 2044(72.9)* 1713(69.2)*
*significant, M vs F, p < 0.01
Table 7. L:itdence of LDL-C >160 mg/dl by age and Aed)zke] 7 LDL e ~HE8Z9] % 2ol gE
Age Male Female AE 10.7%, SAEAE 8.8%2 tHEAA f98tA
No. LDL-C(%) No.  LDL-C(%) gton, il vladAE dEA FRielA 8.8%,
20-29 290 13( 4.5) 210 10( 4.8) ZAT XA 7.3%. A= HEA] 12.6%, 545
30-39 794 49( 6.2) 645 33( 5.1) Al 10.9% 24 EARQ Aol ATt ¥ g2
40-49 902 83(9.2) 688 730106 Iz} 60Tl A TiEA] 15.9%, FAEA 5.2% 2 A
50-59 485 47( 9.7)* 554 109(19.7)*
60-69 247  29(11.7) 279 53(19.0) A BAHLE 3t E3AcHTable 8).
70 - 84 10011.9) 100  21Q21.0) 2) X HDL 2 AHE8Z| 8lg
Total 2802 231( 8.2)* 2476 299(12.1)* e NCEPS'Q)C’HH n9¥Fow BESE HDL-C
*significant, M vs F, p < 0.01 A 35mg/dl HRE NFow d= A% AdHoz
= 18.8% olAk= 18.7%2 diAtols] WIE o)z 17.4%7} 311%%19\131, A= 20.0%, ARE 14.5% %2
bl Al folshAl et ARERE 300] FRbell A
AROR frojata ghgton, H}E‘Zl 3H(desirable) 5% 20 2%2A 12.4%9) 300 At Solsi o =
P4 130mg/dl olshs AAAeRE TLan. e T o N =&
m 0, [e) = = .
12.9%. AL 69.2%2 WAANA FelsA Etch 7& el e 35 domgdl 8 A
(Table 6. 7). 2 36.3%%0M, A 38.7%, AR 33.9%%
g3, WEASEA, A FAEACI A T T o
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Table 8. Incidence of LDL-C >160mg/dl in terms of liv-

ing place
Big City City & Town
Age

No. LDL-C(%) No. LDL-C(%)

M 20-29 174 9( 5.2) 116 ( 5)
30-39 499 31( 6.2) 295 1)

40 - 49 583 56( 9.6) 319 ( .5)
50-59 305 30( 9.8) 180 17(9.4)
60-69 151 24(15.9* 96 5( 5.2)*

70 59 6(10.2) 25 4(16.0)
total 1771 156( 8.8) 1031 76( 7.3)

F 20-29 135 4 3.0 75 6( 8.0)
30-39 448 18( 4.0) 197 15( 7.6)
40-49 479 58(12.1) 209 15( 7.2)
50-59 376 82(21.8) 178 27(15.2)
60-69 187 36(29.3) 92  17(18.5)

70 73 16(21.9) 27 5(18.5)
total 1698  214(12.6) 778 85(10.9)
Total 3469  370(10.7)* 1809 160( 8.8)*

*significant, M vs F, p < 0.01

Table 9. Distribution of serum HDL-C levels according
to relative risk in total 5278 cases observed

HDL-C
Risk group
Total(%) Male Female

High(< 35mg/dl) 919(17.4) 559(20.0)* 360(14.5)*
Boderline-high ) . .

(35-40mg/dl) 1915(36.3) 1075(38.7)* 840(33.9)
Desirable . .

> 40mg/dl) 2444(46.3) 1168(41.7)* 1276(51.5)

*significant, M vs F, p < 0.01

Table 10. Incidence of HDL-C < 35mg/dl by age and sex

Male Female

Age
No. HDL-C(%) No. HDL-C(%)

20-29 290 68(23.4) 210 32(15.2)
30-39 794 160(20.2)* 645 80(12.4)*
40-49 902 151(16.7) 688 100(14.5)
50-59 485 100(20.6) 554 85(15.3)
6069 247 49(19.8) 279 37(13.3)
70 84 31(36.9) 100 26(26.0)

Total 2802 559(20.0)* 2476  360(14.5)*
*significant, M vs F, p < 0.01

9 40mg/dl

Aol A frofstAl wstch A R

ol AAHLR 46.3%01Q3L, FAR= 41.7%, =}

£ 51.5%% ozl A f2)3tAl ErHTable 9, 10).
aela, 53] 35mg/dl viwre] A HDL E# 28 &8

Table 11. Incidence of HDL-C < 35mg/dl in terms of

living place
Big City City & Town
Age No. HDL-C%) No. HDL-C(%)
M 20-29 174  420241) 116 26(22.4)
30-39 499  81(16.2* 295  79(26.8)
40-49 583 93(160) 319  58(18.2)
50-59 305 54(17.7) 180  46(25.6)*
60-69 151  27(17.9) 9  22(22.9)
70 59 2440.7) 25 7(28.0)
otal 1771 321(18.1% 1031 238(23.1)*
F 20-29 135 200148 75 12(16.0)
30-39 448 51(11.4) 197 29(147)
40-49 479 63(13.2) 209  37(17.7)
50-59 376 59(157) 178  26(14.6)
60-69 187 28(150) 92 9( 9.8)
70 73 1926.0) 27 7(25.9)
total 1698 240(14.1) 778 120(15.4)
Total 3469 561(162)¢ 1809 358(19.8)*

*significant, M vs F, p < 0.01

Table 12. Factors* affecting the level of serum LDL-C &

HDL-C
. Regression coefficient

Variables DLC HDLC
Age 0.54
BMI** 1.61 ~0.42
SBp*** 0.15 0.03
Living place 4.22
Occupation 4.28
Family history 4.41
Smoke -2.89
Exercise -1.26

*Statistically significant factors in multiple regression

analysis(p < 0.05)

**BMI : body mass index(kg/m®)

***GBP : systolic blood pressure
Fo] Hixel glolX diEA(5EA], At FAEA
(716t AR 9) 7k ztol= A o2 tEA M E 16
2%, FAhTEANAE 19.8%2 AT FA82
2 FroJstAl =A vebdtth 2ea, e oA e
dalol A A E 18.1%, T4AEA 23.1%2 T4EA
oA FolatA o Eatout, Aol M Al 14.1%.
FARA 154%%2 FAXLE Fog Apol7t AU
dEdRE diAlolA 300, s0tielM Z2t 16.2%,
17.7%, TAEANA 26.8%, 25.6%%2 FrZAA
FelatAl E}cH(Table 11).
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Azke] AT A 74741 dhde] LDL-Ce] 34| 4
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