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Analysis of Serum Lipids of Medical Check-up Subjects by Age and Sex

Seong-Ja Seok' and Du-Man Shin®

Graduate School of Pubic Health, Daegu Haany University, Daegu 712-715, Korea'
Department of Clinical Pathology, Daegu Health College, Daegu 702-722, Kored’

This study was carried out to establish the normal values of serum lipids by age and sex for healthy adults

and the frequency of dyslipidemia as a risk factor of coronary atherosclerosis. Total cholesterol, triglyceride,
and HDL-cholesterol were measured for 14,485 average adults (8,712 males and 5,773 females) aged 20 to
69 years and analyzed using the auto-analyzer Hitach 7600 in enzyme method. Mean values of total

cholesterol, LDL-cholesterol and atherogenic index were higher in men than in women at the ages of 20-40

years but significantly higher in women than in men in the age group of 60 years. Theses findings suggest

that the mean concentrations of total cholesterol, triglyceride and LDL-cholesterol in men and women vary

with age. The frequency of hypercholesterolemia (=200 mg/dL) in men and women was about 31.4% and

increased with age.
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1. tied

2003 1¥5E 20053 12974 AEAS A7) gt
WA FFAZS A A3 A 14,4855 U
doz JIAYh o] F EAks 871290, ozke
577382 A7} oF 20% B Btk d¥dEEs @
HE 104 @212 20, 30tH, 40, 500, 604 ©]doz

T. cholesterol, Triglyceride 2 LDL-cholesterol®] /¢
Als dHAEEY] -2 NCEP(national cholesterol
education program)ol| 4] A|FE cut-off pointE ©]-83}¢]
3 2o] YFSITHNCEP, 1988). T. cholesterol 200
mg/dL T]YHS- “desirable blood cholesterol”, 200-239 mg/dLE
“borderline high blood cholesterol”, 240 mg/dL ©]’d<
"high blood cholesterol"& #F3}$2.H, triglyceride™
200 mg/dL 200-400 mgdLE
“borderline high”, 400-1000 mg/dLE “high triglyceride”,

nvk-S “normal”,

UFom, 30t0(40.3%)9F  40TH(38.0%)7F 11,3457 1000 mg/dL ©]’4= “very high triglyceride”2, 123l
(783%) 2.2 w& Hl&S AA At ol AY 544 LDL-cholesterol ¥%+ 130 mg/dL W] ¥H2 “desir-
719 AM R AR 7SSt R RS AA able LDL-cholesterol”, 130-160 mg/dL-E “borderline high

31917 WEo 2 ALEEtHTable 1).

dol 5
B T 0P R e AR AR
A3t} Total cholesterol(T. cholesterol), triglyceride,
HDL-cholesterol2 Wako(Japan)A] 2F2- ARE-3Fe] GO
2 =33t A8l AHs#4 7]+= Hitach 7600(Hitach
Co., Japan)S A3t #4131t} LDL-cholesterol &

risk LDL-cholesterol”Z, 160 mg/dLE t} & 74-$-E “high
risk LDL-cholesterol”Z #-73}9th.  HDL-cholesterol>
Framingham study(Gorden 5, 1978)2] 7] ol we} 35
me/dL TRl 3} 35 me/dL ©]4HS) FO.Z UL
S A3 A4 Schmidt 5(1985)9 whel 6.7 w|wkel
7 6.7 o3l FoE UrEth A A5EA B SAA

= SPSS VI2.0& o]&ste A o AP
Student t-test® 3} T}

%=+ Friedewald ¥2|(Friedewald 5, 1972), &, [LDL- Im. I}
cholesterol] = [T. cholesterol] — [HDL- cholesterol] —

[Triglycride+ 5] ©]-&ste] &}l FHAAF 1. HEX STt 1o Akt
(atherogenic  index)©= T. cholesterol &%= HDL-

cholesterol =& U70] 3 thSchmidt &, 1985).

Table 1. Demographic data of subjects

e derAge 20-29 30-39 40-49 50-59 60< Total(%)
M 283(3.2) 3098(35.6) 3,899(44.8) 994(11.4) 438(5.0) 8,712(100.0)
F 420(1.3) 2743(47.5) 1,605(27.8) 602(10.4) 403(7.0) 5,773(100.0)
Total 703(4.9) 5841(40.3) 5,504(38.0) 1,596(11.0) 841(5.8) 1,4485(100.0)

Table 2. Relationship between serum lipids and age in 8,712 males and 5,773 females

TC TG HDL-C LDL-C Al
Sex M F M F M F M F M F
r 0.108 0.369 0.057 0.298 0.005 -0.125 0.083 0.354 0.088 0.386
p-value <0.001 <0.001 <0.001  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001  <0.001

Abbreviations: r, correlation coefficient; TC, total cholesterol; TG, triglyceride; HDL-C, HDL-cholesterol; LDL-C, LDL-cholesterol;
Al, atherogenic index; M, male; F, female.
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Table 3. Mean values of serum lipids of adults aged 20 to 60 years and over by age and sex

Age n TC (mg/dL) TG (mg/dL) HDL-C (mg/dL) LDL-C (mg/dL) Al

(yr) M F M F M F M F M F M F
2029 283 420 177.9+28.1 167.8+32.0%*  1182+61.6 82.1+446.7%%  52.1£10.9 57.7+13.7%% 10204249 93.7#24.7%*  3.5£0.86 3.0£0.66%*
30-39 3,098 2,743 18674311 171.3+28.2%* 14334852 89.5£50.1%*  49.8£10.8 55.2+11.7#%  108.24#27.7 98.2424.3%  38+09 32+0.7%*
40-49 3,899 1,605 193.4+33.0 1832430.7%%  155.8498.2 100.7£57.5%%  50.1£112 54.5:12.0%%  112.1£29.5 108.5426.7%¥  4.0+1.1 3.40.8%*
50-59 994 602 196.9+353 202.4+35.4*  160.8£116.9 139.4+£82.0%*  50.8+12.8 52.0+11.6 11394311 122.5+32.5%  4.0£1.0  4.0£0.9
60< 438 403 192.8+35.0 206.7£34.6¥*  140.9+95.7 142.8+78.7 50.3+14.0 50.8£11.6 1143£32.1 127.2430.0%%  4.0£1.1  4.2%0.9
Total 8,712 5773  190.9+32.9 180.1+32.8%%  149.9495.5 101.0£61.4%%  50.1£11.4 54.5:12.0%%  110.729.2 1053+28.2%%  39+1.0 3.420.8%*

Values are mean+SD. Abbreviations; See Tables 2. * p<0.01, ** p<0.001

A= Table 29} 2t} = YR}lo)| A T. cholesterolS A3
A4 =0.108(p<0.001), triglyceride= 1=0.057(p<0.001),
LDL cholesterol-S 1=0.083(p<0.001), TW743} AFE=
=0.088(p<0.001)Z BIZ F#AA 527} A0 A}
93t Algho] A al, ox}o A= T. cholesterol AH#HA|
T 1=0.369(p<0.001), triglyceridex= 1=0.298(p<0.001),
LDL-cholesterol-2  1=0.354(p<0.001), FWAI}AFE
r=0.386(p<0.001) 2.2 ] A7} o3k o] AN,
ABATFE GARY gi =9k

5 AMe

L4, olzo| M2 HENTSST b

—o =

El

7 AR e A Pt A=
Table 327 2t} Yyl FHAZ] HisExe T
cholesterol A1 7% 190.9+32.9 mg/dL, A1 7
$- 180.1+32.8 mg/dLo| 1L, triglyceride= HAFS] 7%
149+95.5 mg/dL, SJAFQ1 7% 101.0+61.4 mg/dL, LDL-
cholesteol> FAFQ] 749 110.7+29.2 mg/dL, AA}1 73
105.3+28.2 mg/dLo|1oH, W ASA|F= FHARl A5
3.9£1.0, oAl A9 3.4+08F T. cholesterol, trigly-
ceride, LDL-cholesterol, &38| oA=ol| A 242}
FoAol  UATHP<0.001, p<0.01). AHWEEE T.
cholesterol-2 H Tl A 40t 712 A A3] F7181 L
U, 32 50tholl A 196.9+35.4 mg/dLE 7HE E=9tom,
2= 50thell A 202.4+35.4 mg/dLE F2A3] Z7}1ake,
60Tl A 206.7+34.6 mg/dLE =A Yeh} 27} FAt
Ho} foAo] e AeE YERSTHp<0.001).

Triglyceride™ HAF1 73-%- 20Tl 118.2461.6 mg/dL,
30tholl = 143.3£85.2 mg/dLE 20tiol w8 F43] 7}
&1L, 50Tl 4] 160.8+116.9 mg/dLE =4 UERto L
60thol e 2318 140.9495.7 mg/dLE 7423kt o
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A= 200 o]F MA3F] F7Fste] 50tHoll 139.4+82.0
mg/dLo.Z FA3] 7kt 6otholl 71 =skeh
AR Azl A {24 o] YERGTHp<0.001).

LDL-cholesterol¥ ™ A3} A== ttol7} =7 gt w
2} T. cholesterol@} W3} o] H|S=8le] TAjo| A= H]
WA wWale] Fo| Fa, oAM= 50t LDL-cho-
lesterol©] 122.5+32.5 mg/dLZ F243] &7}t 60tholl
127.2430.0 mg/dLE A JEPRt, 9 4SR5 Egt
60t A A AL 4.0+1.1, A AL 42+0.9F
LDL-cholesterol® S A3l 2= URIHTE Ao A
OJ3HAl EUTHp<0.001). HDL-cholesterol> 20tH, 30tH,
4ot A AR A7) fo) o] ATk

oA EZ] 4 Y d¥o] w2 WIT= Table 49}
2o & JA9F o=}o| A T. cholesterol 5 %7} border-
line high & high groupdl] 3}= o] dFUE W=
dgo] 7S A Frkeka, '3y Y WEe
HA7E E}oH 50tek 60tlol A= HAke] RIETE ¢
=skom, 53] eothellA 7P FElatnh. EHE =Tt
200 mg/dL oAl nEFHAHSIEEFY AAF HIzE
AR B 37.5%, AR ABF 253%E FAblA
112.2% =A Y2t} 240 mg/dL ©]4+] high level®] 7
S= 9 gl A 7.5% 2 5.1%E GA}F 2.4% =4
Uttt Triglyceride®] A% 8% %7} borderline high
level 200~400 mg/dL)oll &3k o9 MEE vy zhz)
o4 18.2%, 6.1%™, high level(400 mg/dLo]hell &3}
= oo W% w3 I} 2.3%, A 04%Z FA) 1.9%
o 2uth 3%} 200 mg/dLol e T EF1E] At
ol=gFo Hie = AFUEZ = 300, 40, S0t M=



Table 4. Frequency of dyslipidemia in Adults Aged 20 to 60 years and over by age and sex

Age(yr) 20-29 30-39 40-49 50-59 60< Total
200 M 78.8 67.9 59.5 54.5 58.7 62.5
F 85.5 85.2 71.9 47.7 424 74.6
TC M 19.4 26.6 31.9 355 31.7 30.0
(mg/dL) 200-239 F 11.2 13.1 23.4 37.9 39.7 20.2
M 1.8 5.5 8.7 10.0 9.6 7.5
>240
F 33 1.7 4.7 14.5 17.9 5.1
00 M 91.5 81.3 77.6 75.8 84.0 79.5
F 96.4 96.2 94.2 84.1 82.6 93.5
TG M 8.1 17.1 19.9 20.5 13.2 18.2
(mg/dL) 200-400 F 3.6 35 55 15.0 15.4 6.1
=400 M 0.4 1.6 2.6 3.7 2.7 2.3
F 0.0 0.2 0.2 1.0 2.0 0.4
35 M 2.1 4.6 5.5 7.1 10.7 5.5
HDL-C F 1.9 1.9 3.6 4.3 5.2 2.8
(mg/dL) =35 M 97.9 95.4 94.5 92.9 89.3 94.5
o F 98.1 98.1 96.4 95.7 94.8 97.2
<130 M 87.9 79.5 74.1 70.9 68.3 75.8
F 923 89.7 80.0 59.7 52.5 81.5
LDL-C 130-159 M 11.1 16.5 20.2 224 24.2 19.0
(mg/dL) ) F 6.5 9.0 16.2 293 327 14.6
M 1.1 4.0 5.7 6.7 7.5 52
>160
F 1.2 1.3 3.8 11.0 14.8 3.9
67 M 99.6 99.4 98.8 98.7 97.5 99.0
Al ’ F 100.0 99.9 99.6 99.0 98.5 99.6
M 0.4 0.6 1.2 1.3 2.5 1.0
>6.7
F 0.0 0.1 0.4 1.0 1.5 0.4
Abbreviations: See Tables 2.
ARG FAA o Egont eouldAE WAl 72 Iv. &
% 15.9%, AAQ A% 174%E 2] HIE7} 1.5% O
=3th LDL-cholesterol®] 749~ borderline high risk2} WFEH Ak v=-g HES ATFoM e B
high risk leveld] &3l= o] AxdiE Wrs Aol oz E Ay FAE A9 =¥ Ay
cholesterol 73-¢-H8 AFo] ESFF W=7} o E9O 1960 dt] $RERHE S48t o3 B4 sHds
o, @3F =7} 130 mg/dL ©]73<] borderline high level ] 3 HE3 g o3 AlgEo] 7HAdka JTHDHHS
A5 Y AAA REs AR A 24.2%, AR 7 1991; Romm 5, 1991). 221} f-2jugtell = L4
T 18.5%= FAZE 5.7% =3kou, S0t o] % o] A o Mgl AL M3} F B AAERE Q3 23]
$E 160 mg/dL ©]’9] high riskell A W=7} =9kth 35 @dEH Aol Frtstar e FAleltho] 5. 1992; H,
mg/dL PIRH] AU E ZFEAEHEEF] &3e o9 1998).
HEE FA A5 55%, A4 A5 2.8%= FAE g7 & FHzHEsET WHeRAs S oA
Eokom, 53] 60t FAte] RETt 10.7%= 7S =9k 1Y, AT gEo] U AR F R F F
ok ARG} 6.7 ©)4dQl oo MAA T Pt HEEE TRt ESTE FUAESM s Ase] o
A A% 1.0%, A BF 04%2 YERY FAbe] Hle W&y} APgEo] ETHLRC-CPPT, 1984; NCEP, 1993).
7F =390, eothell A 1 47 2.5%, 1.5%E EAE & wetA 84 FH2HEFEIE BARIA oW 47
3 o =9kt g W Aske] W o] X9 -2 NCEP
o] Aoto] whatth B FA}| A= T. cholesterol®] H14
BEEEE 242} 190.9+32.9 mg/dL, 180.1+32.8 mg/dLo]
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Ko, o= 1996 A T AT ATe] A} 189+34.8
mg/dLSt HIS=EFd. o, oJAs 194437.1 me/dLE B %
Al e vkt 7k ol Haud AR Ad 2
HE Al R AL W, didRbE, A 3 59 A
ol FFUAL T Aol7F Ik T, 2003; H T,
1996; A %, 1993; ©] %, 1992). ®=¢] NHANES
(Johnson &, 1993)°] o5l Wi BT HART Bol 7+
23t 1988-19911d0l= =7} 205 mg/dLo] Tt
AR HA = E FAlo|A T. cholesterolS A3 9]
7kt A Y BF A8 STk EAke] A
< 50l Hi FEE JERIL oxte] Z9-ole 50t

of F43% 71t A 60t7kA] Al S8k {24
AA YeERgTh ol d Ade U] A 5(1996) %

A} ©]5e] NCEP(1993), Heiss 5(1980)8] R} vl
2 HlSz8Al YERtth B3 #7 7]9] oo #77] 7]
ARt FYAESFE7} EUHE Mattehews 5(1989)
3} Gordon 5(1978)9] X1} Ux|sle] B ZAlolA 50
o, 60the] ofAo] 50t o]He] AR} T. cholesterol
TEF 953 B2 e A4V AUE AL
2 AREA 5, 199).

o= O
[y TL"%,

A triglyceride AF, AAFAF, 192
o] Fol| @s wom FIHET offte] vl 224
o A YA 5, 1996). ¥ AL triglyceride] @
Y HdsEs 47 149.9+95.5 mg/dL, 101.0+61.4 mg/dL
ojRom, o]= 1996 A T AFAY AR A=
147+67.6 mg/dL¥} B3] 01}, o #12] 79+ 133+57.8
mg/dLE & ZALA B Uehsith dEEE s dAs
300, HAxt= s0thell §43] “s3tlal, NCEPd| )&
Y5 57F 200 mg/dL o]l nEZZYA ol =5
i ZHz} 20.5%, 6.5%2 FAT} 14.0% U E9kom,
HAEZ = FAe 500, A= eotel W=rt /M 3
Al YERsT

LDL-cholesterol> &3 =
7t Ho] E FY2HE s =
ylow, 3745 BdsHaske] i
A7t B =A VERETHNCEP, 1988).
W 25l Yo7t S7HEE =9kt NCEPol| w
FHF =7} 130 mg/dL ]/ Z31= borderline high 2
high group®ll 1014 &¢] RIE Hgh Ty EFofA] 1fo]
7b S7VEE AAE Skl ol sle @ T
(1996)2] ZAFe}F 9]=-2] Heiss 5(1980)2] K1 &5}
v & H]$=3HA] YElg ol HDL-cholesterol & =2} 34

R
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yhal g @Al 9™ HDL-cho-
T 60 mg/dL ©]/F<l o1
AY=rt dA= 8u) Eohar 3
THGordon 5, 1978).

B ZAlo| HDL-cholesterol 5=9} &2 743} 2|42
o 320l 79 50.1+11.4 mg/dL, 3.9+1.09} oJ=} €1 7
£ 54.5+12.0 mg/dL, 3.4+0.8= w=te] 3 HDL-
cholesterol AZETH Ggtom FHM A= T
2A7F AA T E39Th SHASA T A¥AE FoT
FaAe] o] dAEo] TS A H R Flet
A= 404 ©]F Plateaus A3k WHHO| ozb= 50
tiell 523] S7kst] 60t Al Fssksitt 60thel
AAE 424092 WA 40118 T 2187 EHT) ol
A AL 1996 A 5o A7 Ao} HszskAh

o2
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