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A Study on the Body Fat Content and Serum Lipids in College Students

Young-Ju Lee' and Kyung-Hee Song

Dept. of Home Economics, Graduate School, Myongji University, Yong In 449-728, Korea

Abstract

This study was performed to investigate the relationship between the body fat content and blood
lipids in college students. The survey conducted from March 22 to March 24, 1995. The results were
summarized as following ; The average height, weight, weight/height, BMI(body mass index) of male
subjects were 173.1cm, 65.9kg, 38.0, 21.9, respectively and those of female subjects were 160.7cm,
52.4kg, 32.6, 20.3, respectively. The average percentage of body fat of female subjects was sig-
nificantly higher than that of male subjects(p<0.01). Lean body mass and total body water of male
subjects were significantly higher than those of female subjects(p<0.01). Blood pressure of male
subjects were higher than that of female subjects but not significantly. Especially total cholesterol
and LDL-cholesterol of obese male subjects were significantly higher than those of other male
subjects(p<0.05). HDL-cholesterol of obese male subjects was significantly lower than that of other
male subjects(p<0.05). Total cholesterol and triglyceride showed positive correlation with Kassura
Index and body mass index(p<0.01). HDL-cholesterol showed negative correlation with weight/
height, BMI, LBM and total body water(p<0.01). LDL-cholesterol showed positive correlation with
KI(p<0.01), percentage of body fat, total body water and body mass index(p<0.05). LPH and Al
showed positive correlation with age, weight/height, BMI and KI(p<0.01).
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uhad g # ohal g vl A alv) ol S33E A A
B =g 7P A Vel B 4 loh(21-23). 29
Sl oh 2 dad 2 g3 A1A aFEelv
A2 el B3 A= s A YA A
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B A= 19954 3% 224 HE 209 AAA A=
291 HA e ghatel] A EHFoln, ed# o] 184 A 26
Al siedate dd diEAl 2029 (FAF 1019, o3t
101)S ez AAstg o, et AAtd
F HH A FF 4L F ¢ Yok AR =
A9 Ao} A, "ot YAtz o] FAF )

S REEEN

A BA A Q&R +2 g3 AL 2413
39 F=AF HAFzFE] "ol A total cholesterol(TC),
triglyceride(TG), HDL-cholesterol(HDL-C), LDL-
cholesterol(LDL-C) 52| x]3-& &4 35}

AL MYy Ade] AYHA F e TES
FA ske] ol A A ALE 31A] -2 Aejol A Al E st

Total cholesterol®- A4 8- ©]-4-3}¢d v]= Randox
AF9] Kitg AHg-8he 2b-g#A4 7] (Olympus 502D E &

ol-)

<k

A atd ov, triglyceride™ AAaM & o] 43l & =
A X efake] KitE o)4-8451.2.8 CL 750 spectrophoto-
meter £ ¥4 3} v}, HDL-cholesterol2 3 3 €] sodium
phosphotungstate2} magnesium chloride & A}-4-3}¢
VLDL#} LDLe] 5§38 P AHA o5 AH A
3. HDL-cholesterol& #&|3F F Ab3ol A&
HDL-cholesterol®] ##& 422 &3}t
LDL-cholesterol(LDL-C)+= 7 A}2] & ©] 43} Friede-
wald formula(24)& AF-&3le] A4bslgdcl.

LDL-C=TC-(TG/5 + HDL-C)

o9l Al B & 9= Aol AHES-H 2 2
£ LDL-C/HDL-C=LPH ratio®} atherogenic index
[(TC-HDL-C)/HDL-C=AIl% A}-£3}% c}H(25,26).

EHotol £

A Ao} FAZE A7l 108 o)A} AU HE &
2 A7) F $27] ¥ Y(systolic blood pressure)d} ©]
2t7] ¥ 9H(diastolic blood pressure)d &7 3}gic}.

Ao 5

242 8.2 800uA, 50kHzE &+ 403l 23 o
g aAel FRHFE ol &3l I z(obm)E
A F AR 8E(body fat %), A A hek(kg), A= wka
2HLBM), A4EH(TBW)E Al4bsksdh
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ZAL dArate] A& A S0 2 Broca Q) Wl
F}h222bA] =(Kassura Index, KDell 2] 3} o}&-3} o]
% F A % (Ideal Boby Weight)3} vlat =& Fslgic},

IBW = (Height - 100)x0.9
BMI = Weight(kg)/Height(m)®

BW
IBW

KI(%) = X100
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2} 58438 SPSS/PC*, SPSS*(Statistical Package
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& 2 A& chi-square test& o439l on], whi &%
X 2] Hghe] foA AL Student t-testE A A3}
RaL, 2+ F2ke] €A A A wivtey] A, I 24
T dstahel oA, a3 Axbe FF gl g
714 2 one way ANOVA(Analysis of Variance)el 2
a3 EM3td s AAAR 7 Wt AuaA
84 A& 7ke] A#AA = Pearson’s Correlationdl] 2]
& EAsigdc)

2 3 1F

ZAL CHatRe| RbE iy

24 b)) W)L Table 10 et 9]
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Table 1. General characteristics of subjects

X 18~2641 2 FA}19) 57.4%, <1212 62.7%7} 18~
204 8] A3 EXol &3le] o] HA AL tfAkale]
60960l siedEch A3 P2 @Fxir} 2084, o A7
2024 Ao},

ZA} djakzle) A el @A} 73.3%, o3 A} 82.2%
7t Aol A Fake] A A 2L AR 77.7%7) AL
ol AFst o, v A & 2, 7154 A - 3] 84
o2 viehgr}

AL kAl H-me] &Y 3L ofix| 9] A
Zo0) 51.5%, HE 322%Q 20 oWy B¢
58.9%, &% 20.8%%cl.

7VEe) H$- 4~570) 668%E 71 wgton, 6
~79 o] 22.8%, 3% o3} 84%, 8% o)A 2.0%%r}.

71E2) A F54L 100~ 150841 0] 26.2%, 150~
20071t8d o] 29.2%, 200~ 2507+ o] 19.8%, 250~ 3001
o] 12.4%, 300} olAto] 99%% ).

ZAICHEERL] A Wt &%

ZA} thAabe] Ala) wbed AF3E-2- Table 240 Wbt

Characteristiscs No %
Educational level of father Elementary school 5 25
Middle school 19 9.4
High school 104 515
College 65 32.2
Graduate school 9 45
Educational level of mother Elementary school 12 59
Middle school 42 20.8
High school 119 589
College 25 124
Graduate school 4 2.0
Number of family members 3 persons 17 84
4~5 persons 135 66.8
6~7 persons 46 22.8
8 persons=< 4 2.0
Residence Home 157 71.7
Relative 4 2.0
Self-living 30 14.9
Lodging 4 2.0
Dormitory 7 35
Monthly family income <1,000 5 25
(1,000 Won) 1,000~1,500 53 26.2
1,500~ 2,000 59 29.2
2,000~ 2,500 40 19.8
2,500~3,000 25 12.4
3.000< 20 99

202 100.0
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Table 2. Anthropometric measurements of subjects
Anthropometric Male Female
measurements
No 101 101
Age(yr) 209+27"  203+18**
Height{cm) 173148  160.7£47**
Weight(kg) 65.9+9.8 524+58**
Weight/Height(kg/cm) 38.0+5.2 326+t34**
BMI” 220128  203+22**
BF%” 164+53  240+37*
"MeanS.D.

PBody mass index=weight(kg)/height(m)®
¥Body fat %
"p<0.01, t-test

slow At A& dAbel 7§ HF 173.1cm, 65.9
kg, o122} ¢ HF 160.7cm, 52.4kg o2 A F} A F
25 i zhe] ¢ fro &l abel & el oh(p<0.001).
o] & =4l Ale) XE5(20)8] FA} 1705 cm, 64kg,
o2} 1595cm, 525kg3} w4 FAMY S29dct

dabe] vl A F-2 38.00] Ao v A FL 326
L. 24 FA}7t o2t Bed ZA el es] A #
2] 4 o] gl th(p<0.01). =& BMI®) 7S @Al 220
2 uehg s, o§ate 20322 vel EAH 2 §-9]
Aol zolzl 9 ATHp<0.01). 2 (30)8] E5Fo 3w
¥ A HARES A "o Sl of g4
A% AEDY g3 21" BMI 43 198, ©1(32)¢]
24 ATl 2059 w14 vy AAE epigdch

ZAF Ak 2L AR EL FALY] 7§ 16.4%0) 9,
o2t e] 4 240%°] 2.0, Aol a} & 2pol7} £
3ted BAIH 2§48 Vel ch(p<0.01). o] ¥
Al Aol wh g ztelZt Yl o]l fe A 2E A
BE §3te Azl FRlol vlste] AR abo] Al o
2 gon gujd o ujutal Atele] 9l gt H
AR o g 7 x arge] Fon Al Eeo] ¢
AL 7o) slte] gglog AHgste Ao vEhyt

Table 3. Serum lipid and lipoprotein levels of subjects

ofy

A3

t}(16).

A7 A5, BML A A 938 A5 B, 6] ) 5 5
%} BMIZ} &5 AAwgo] Eoch A% #8A
He 4, AF, 4E 52 WA 8 B oket At
3 A 8 d a2 dg dF A4 e 5o 9F
s9le) YA x 24 FF& o 53] AL 3
AE FE Y GeRdeAE Hdsta AF L wAFS
Ao dFeE wddvs Bl ATh33,34).

l
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8y X&) B4

A AEe B2

A A 2L A=t A A o] 4F L& Table 3¢
veht glor ¥4 £ 268 2(TC)Y JF2 1795
mg/d1g 3, A 749~ 175.2mg/dl, <322l 7 ¢ 1836
mg/dl2 eht dhd 7ke] jel= BAH Q) #-2Ado]
Ml o] al= A4 WYal 220mg/dl o] hell 43
t} o]2| g A= 18~744 H 2 Canadadl-& A
2.2 A A& Connelly 5(35), 20~7041 & thabo. 2 Al
A%+ vl=r2e] NHANES(36), 93 20~304 & dlAe

2 3} Muscatine Study(25), 17~28412] Salglig o
Ao 2 A A% SonnischenZ-(37), 20~594 & tj A} o
2 7 AIGY), 18~26M 5 dlAaboz AAFF ¥ (39)9]
ZA} Aol e A & vlas) B o, & 22
E3 & vha oh2u o2y} @) B} 22 Fgke] 7
skeh

9, v E {3 22 A F g AHES $
ifatel Z apo)r) Q). F ZH| A E9 A9 1o
Zr 3o} 200mg/dlE 23 23l v Syt
9] A= ol E d= A7 Atk Micozzi(40)2 &=+
2} AL Fule| nja] otA L HA AAA7} Jrja
LR Lol =

B TGS T2 89.8mg/dle) ™, Hak= 108.4mg/dl,
2} 72.0mg/dlE Vet @aly) o2} vk $-9]F
o2 A Vebgeh(p<0.01). TGS AAF W& 140mg/dl

Male Female Total
TC"(mg/d) 175.2+33.8% 183.6+29.2 1795+31.7
LDL-C*(mg/dD 939+37.2 104.8+28.7* 995+335
HDL-C*(mg/dl) 59.6 6.9 64.3+7.9** 620+7.8
TG (mg/dD) 108.4100.5 72.0+37.0** 89.8+77.1
LPH? 1.61£0.73 1.65+0.49 1.63%062
NG 1.98+0.74 1.89+057 1.94+0.66
YTotal cholesterol, "Mean=SD., ¥LDL-cholesterol, YHDL -cholesterol, STriglyceride

®LDL-C/HDL-C, "(TC-HDL-C)/HDL-C, *p<0.05, t-test, “p<0.01, t-test
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Table 4. Blood pressure of subjects

Characteristics Male Female Total
Systolic blood pressure(mmHg) 132.3+109" 118.1*106*"* 125.2+129
Diastolic blood pressure(mmHg) 805+11.0 73.9+10.2** 772+11.1

"MeanTS.D., **p<0.0l, t-test

Table 5. Distribution of serum lipids of subjects grouped by systolic blood pressure

Systolic blood pressure(mmHg)

Characteristics

<139 140~ 159 =160
No 174 2% 1

TC (mg/d) 1789+ 30.67 186.4%376 1480
TG (mg/dD) 89.2+80.6 94.2%52.0 128.0
HDL-~CY(mg/dD 623+ 7.8 509+ 72 674
LDL-C¥(mg/dl) 98.8*326 107.7£37.4 55.0

YTotal cholesterol, YMean S.D.,

ol staldl & ZAl Azl x| o]df S} W
7r8) apole A TC B} TGolA & Z2] 533} 2
o] & Bt TG FA7E 4 Beoh o] -2 3
E Jehligl 3, ol#1’F 732 Connelly 5(35)2 U |3}
o], Sénnishen 5(37)3+&= Apubsl 43S ®oc)
HDL-C%) gdzte] xtol= Abwda] 48 aldr) »
el Alat=loy s 7] A7) 24" oi(35). HDL-C9
B -& 62.0mg/dIg 2, F A7} 59.6mg/dl, o327} 64.3
mg/dl2 oh& AF(353D A9} vhartx] 2 ofx}r}
wdal wBoh o)A e 2 (p<0.01) v EA ekt
LDL-C¥9] ¥ 995mg/dlel =, F =7} 93 9mg/di,
o217} 104.8mg/d12 Jxp7} @z} Bl ooz
(p<0.05) ¥A vhebwith
LPH®} Al Zh7h @bl 7% 161, 1.98, o219
7§ 1.65, 1.892 viebt Fiyzkel] {212l zto] 7}
glles, xjAzke] vl go] Bld A2 B o B
ZA} hAkAbe &%= = A17]9] TC, LDL-C, HDL-C
o] Z2H4 0t durl vleside AE o4 4 ol
EEXA =2 Ene| 2hA
ZAF A ALE-9 Tﬂ?ﬂ-‘?)r o] gt7] ¥ k-2 Table 4
o] veh glon 1252+ 129mmHg, 77.2+11.1mm
Hgol, @=b9} oizte) 27] d¢L 77t 132.3%
109mmHg, 118.1+10.6mmHg& AFAHE A}
olgk7] ¥k i 77t 805+ 11.0mmHg, 73.9%
102mmHg%l 0.5 F A HAF wigo] 2= Aot
ZAF RS "obe £5719 7§ 139mmHg
0)8} 2%, 140~ 159mmHg Al°o] 2§, 160mmHg ©]4}
agoez FE8, 012719 A% 89mmHg o138k, 90
~94mmHg A}e] 1%, 95mmHg oA ZEo 8 &
sl

*Triglyceride,

HDL-cholesterol, ®LDL-cholesterol

7] d9t& €4 247 ujagk A3} Table 5
o vieh} gl on TCS 7% A A 1§ 178.9130.6mg/dl,
E4 1% 186.4+376mg/dl, A 2% 148.0mg/dI%
t}. TGS 7% RA 2§ 89.2+806mg/dl, T4 L&
94.2+52 0mg/dl, A 282 128.0mg/d1g ct. HDL-C
9 A% A 1§ 623178mg/dl, A 1F 599F
7.2mg/dl, A L& 67.4mg/dIsic}. LDL-C9 7% 3
A 215 98.8+32.6mg/dl, = 1§ 107.7137.4mg/dl,
A 2E 550mg/dig e}

o)t o] deh-g ¥A A v 2 Z 7= Table
69l vieht glew TCS A$ A 2§ 177.0£299
mg/dl, 57 28 206.7+337mg/dl, AR LEL 187.0
+41.1lmg/dig 2 A 25} 4 152 4L
2 o)z}t Ak (p<0.01). TGS AS R 21§ 886
+795mg/dl, EA ¥ 101.3£580mg/dl, AA 1§
97.7+66.4mg/dlglet. HDL-C9] 7% 3 1% 61.8
+7.7mg/dl, 9 ¥ 64.2+83mg/dl, A LE 617
+79mg/d1g e} LDL-CS] A% A 2§ 9751328
mg/dl, =4 28 122.3£29.1mg/d], A 218 1057+
389mg/d1Z A 183 E5 18 7] fejYez
(p<0.05) zho]7} At}

ol(A)E Vx| o} ¥ A A4 fAA ) Ry +
7] ¥ste) 200mmHgE HAZE sl 4 TC, TG,
AR A 9] JFA = 57} A e Bo|x} A2
F9stAls 93, o)$k7) ¥t 90~110mmHg 283
111 ~130mmHg 2§ Alolelle A elx)2-& A9 3}
e A TC, TG, QA AR EAH 22 G372}
o] & velwci slgich

T3 A38) ostd €4 TCe TG 57 ¥
39} Z7tell wpebd e o FAZA T Frbsln o
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Table 6. Distribution of serum lipids of subjects grouped by diastolic blood pressure

Diastolic blood pressure(mmHg)

Characteristics

<89 90~94 >95
No 175 15 10
TC(mg/db) 177.0+29.9° 206.7+33.7° 187.0+41.1™
TG(mg/d) 88.6+795° 101.3%58.0° 97.7£66.4°
HDL-C(mg/dl) 618% 7.7° 642+ 83" 617+ 79°
LDL-C(mg/dl) 975+32.8° 122.3£29.0° 105.7+389™

PMean=S.D,, **Values with different superscript are significantly different by Duncan’s multiple range test(p<0.05)

Table 7. Concentration of serum lipids of subjects grouped by KI

1)
Characteristics KI
<110% 110~ 120% >120%
Male No 78 16 5
TC?(mg/dl) 169.7% 315° 193.8+36.8° 202.2+29.3°
TG (mg/dl 102.9+108.2° 134.0+67.7° 112.2+40.0°
HDL-C*(mg/dl) 606+ 66 565t 76° 539+ 53°
LDL-C*(mg/dl) 885+ 36.3° 1105+35.1° 1258+ 0.2°
Female No 91 7 4
TClmg/d) 183.1% 285° 177.9+36.1° 188.0+22.6°
TG(mg/d) 72.3% 387" 736+18.8" 67.8+22.6°
HDL-C(mg/dl) 641t 80° 670t 7.2° 670+ 3.0°
LDL-C(mg/dl) 1045+ 27.8° 96.1 +31.1° 107.5*21.6°
Total No 169 23 9
TC(mg/d) 1769+ 306* 189.0£ 365 195.9+26.0°
TG{(mg/dl) 86.4% 80.0° 115.6+63.5" 92.4+39.2°
HDL-C(mg/dl) 525+ 76° 507+ 88" 59.7+ 8.0°
LDL-C(mg/dl) 97.1+ 329° 106.1+33.9° 117.7+26.9°

YKassura Index(%6)=BW/IBW x 100, ®Total cholesterol, *Triglyceride, *HDL-cholesterol

$LDL-cholesterol, “Mean+S.D.

¢ yalues with different superscript are significantly different by Duncan’s multiple range test(p<0.05)

o] Ab2 2t &L shwigh A& 3w ukal o]siy|
bl e ALAQ v A 2715 e o)h7] Est
L ¥y XA oS YUY |AE 7R 2 Aoz 8
gk 7 542), 3 $43)2] A oa ndEYT
A4 8A TCe TG} 2 vlalAl #gted, o4l &
o] AT &4 TC % TG Wl gt Aert
B F%g e Hog eyt

BA XA sz 1|0nte| BtA|

¥4 A4 F=9} v 7] 3AE Table 70 vHe}
vogles 2 HAFRLE Kol whet 110% =7 2
1%, 110~120% Alo] T-& 27, 120% |4 T2 372
2 o] TC, TG, HDL-C, LDL-C$} v| & 3}
& A3 TCrF 178 176.9+306mg/dlel gl x, 232
189.0+36.5mg/dl, 3F-& 1959+ 26.0mg/d1gd e}t &=t
8 AL 1¥L 169.7+31.5mg/dl, 27-& 193.8+36.8
mg/d], 372 202.2+29.3mg/dI2 1 23, 379 &

A Q) zto] 7}k Zth(p<0.01). 2] A4 172 1831
+285mg/dl, 27-& 177.9%36.1mg/dl, 37+-< 1830+
22 6mg/dlE Vel vtz e 2519} TCZHY] 93
Al ztel b gldeh. &AF dakate] TGE 170 864+
80.0mg/dl, 2F°] 1156+635mg/dl, 3Fe] 924+
39.2mg/dIZ el 2379 A7} A4 vebdd @
k8] 7% 1ol 102.9%108.2mg/dl, 2370] 134.0%
67.7mg/dl, 33¢] 112.2+40.0mg/dIgd}. <=} A&
1ol 723238 7Tmg/dl, 27-0) 73.6+ 18 8mg/dl, 37-¢]
67.8122.6mg/dIgltt. TGS A% 239 271 d
2% EA viehgcl

vtz @3 2 A AL o A Ry g A
Eol o =2l ko 4RAAI) ke B
(12,13)¢} v at=l 84 A g= AR DA} ok B
1(44) o) r} vt durd o g viuk e} Zr1a
T2 226 EF4 53, HDL-C& 42 AL »
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ole Aoz odyA 9UtH45,46).

%8 Monique $(47)2 101 £9F 18~194)9) 3 -&
dAbE 4% A3 BMIZF $718o) ohat 2 u) etk
Aol 2l 4 &2 FHl2HFL 23t £ S92
H 33 HDL-C9| Hl+& Z4asichy stgdc) o1(4l) &
< BMId| wtZ 33 F 9 vivle] LE dz 2o d2
YA S e FgL vl AL ope BMI
7} 250 e14ke] HA Fol W ¥ A2 W)
HEFNM S =24 2H8-ghchx shd o) =gk 41(38)
2] Aol M= A Fel At vk Abgel A F
A A 2ok H3] 2 &3 FAA A e] $UHE A
48 R385 gth, HDL-C& u]4toll w}& ¢ 3Fo] H &
Zo 2 elytoni(48), o2 HEle] Ao x A
A& HhA| e AL 2 AN w BHuF 3 g)
o} B Ao e &3] @Aty AS v Est 21
o wet & FeXd & LDL-C2 $718lal 2. (p<
0.05), ¥r= HDL-C(p<0.05)8- 2| & o2 7tshel .o
v oJa1e] H$ole TSR] Wkt

HRY2 53 el

Z AL iR ARHE, AR, AR, A5
Heko] B3 At Table 87 2t 24} diAbz}e)
H A5 (BF%)L F2+8] 73 - 16.4£53%, 9242 7
$ 24.0+37%2 et} o AL9] AR utgo] FAt B}
Fotor Aol upE §-214 9l Afo] & K P h(p<0.01).
AA ez Fabe] A9 11.1+49kg, G742 A 127
+29kg 2.2 e} ofalr) )l B} A x| ubefo] gigt
o EAA 02 #97 2] & B (p<0.01). ¥
A A ek A A AR F AT A Al
ko2 dalel A$E 549+67kg, A ASE=
398+ 4.0kg 22 el FA}r} 2} B A X yego)
woton, AfEas Fabr} 400+ 4.9kg, A1 29.2
+3.0kg 22 A F27F AR} o} A gEafe] gotor
EAHQ F-24 o] AsdHp<0.0l). &, Ax4E} A
bR ofzbyl Gabel wla W, Ax\ ket s

Table 8. BF %, TBF, LBM, TBW of subjects

Male Female Total
BF%' 164%53”  240=37** 20159
TBF (kg) 111749  127+29**  11.9%41
LBM"(kg) 549%67  398%40**  47.5%94
TBWY(kg) 400+49 202+30** 347%68

"Body fat %, 2)Mea_niS.D., ¥Total body fat
“Lean body mass, STotal body water
**p<0.0l1, t-test

¥k @zl ale] vld Brlhe AS 4 5 AL

9, 3 F(16)0] A3 Uut Fabe] A=A uke
H) &2 15%0] 3 71 (50)2) B.iell &7 «JAte) A =)qt
% 1] 82 263% 8 B AL RS H el v £
o},

@ 56D o4, &5 A o2t AR 6
A Ak 9] g(%)e) bR, FAH o T SFAql
Alo] okobr] dte AMHE Hot MAWgke] AR B}
tu raEgey, x5 &5 A5v) 68lF A
vl & Ak vl go] Yotz sk &4, ¥ A
(18)e] 23l A =juake k] BF Aot F 3
£ e Aol ozt Ae] AH e M E AR
oz g},

AUNAER|, G, HX|Y, EF x|Hzie| A

A A A AS=, g, AR uke] AdAA
o #3t A& Table 9ol Welt glcl. TC+= BMI,
KI, BF%, TBF9} #2134l o}2) AbstAdo] &4 e}
329 (p<0.01), ¥ A F 3} = A{RAE B KIot A
Agpo] Z71E4E TC7t $713HE & = ok 2
v TCe A% Fe &9 ARAAE B Hp<0.05).

TG A4, A, vl A F, BML KI, TBW+ 93
3l oFe] AdAZE Heht(p<0.01) TGE &4 KI7}
F7MEeE F7H-E B F9lch =3 TG DBPX
froj A el AbgAl o] Yreld(p<0.05) o19b7] Fste] &
€4E TG7F F71He ¢ & o

HDL-C& e, A&, A%, vl 3%, BMI, LBM, TBW
o} folAql o) ARTBAZ Lheh o] (p<0.01) tho)
7} A &5 AlA o] A&5E A Fo] 4&4E, a8
22 8] A%, BMI, LBM, TBW$} 447} 8<% HDL-C
7} F7H5HE & 4 gk 28 K1, SBPSbE 22
AR RAE el o) (p<0.05) MR ES} H&fE S
27] ggto] $242 HDL-C7} 7S < 4 lsdch

LDL-C& v}ol7} 71845 KVt 271342 5
otz folAal oF2 ARAAES Jehiigles(p<
0.01), BF%, TBF, BMIS} % <o) AFd37 & veh
& eH(p<0.05).

LPHE vhe], vl A3, BMI, KIo} §-2]4 Q1 AbztziA)
£ 39 37(p<0.01) AF, TBFE A4 & ey
&3 th(p<0.05).

Al o], AF, v A3, BMI, KI, LBM, TBW}
$rolxgal ofe] At AE Jebi(p<0.01) Yo, vt
=71 Als} U FAVE dSE o ¢ Ut =3
SBP, DBP, TBF¢}E 2|3l A4#A o] el (p<
0.05) dto] Folx|z Axubeo] ZFr1dE AV}
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Table 9. Correlation coefficient of anthropometric measurements, blood pressure, and BF% with serum lipids

TC TG HDL-C LDL-C LPH Al

Age 0.2811 0.1126 ~0.2252** 0.2673** 0.3303** 0.3663**
HT -0.1225* 0.1958** -0.2205%* -0.1567* -0.0488 0.0380
WT 0.1016 0.2591** -0.2558** 0.0349 0.1485* 0.2528**
W/H 0.1538" 0.2512** -0.2390** 0.0843 0.1884** 0.2876**
BMIY 0.2150** 0.2163** ~0.1912** 0.1477* 0.2276** 0.3100**
KI¥ 0.2396** 0.1800** -0.1452* 0.1773** 0.2347** 0.3005**
HBT" -0.0403 0.1335" -0.0613 -0.0867 -0.0381 0.0212
SBp" 0.0535 0.0862 -0.1481* 0.0452 0.1013 0.1350*
DBP? 0.0958 0.1516* -0.0802 0.0387 0.0748 0.1374*
BF%® 0.2010** -0.0549 0.2307** 0.1605* 0.0553 0.0216
TBE” 0.2198** 0.0932 0.0633 0.1502* 0.1238* 0.1514*
LBM? 0.0172 0.2486** -0.3134** -0.0268 0.1117 0.2160**
TBWY -0.0176 0.2373** -0.3033** -0.0569 0.0739 0.1738**

"Body mass index = weight(kg)/height(m)’, “KI(%)=BW/IBW x 100, ¥Total habit score, “Systolic blood pressure

“Diastolic blood pressure, *Body fat %,

*p<0.05, **p<0.01

"Total body fat, ¥Lean body mass,

9Total body water

Table 10. Correlation coefficient between serum lipid levels

T TG? HDL-CP* LDL-C" HDL-C/TC LPH”

TG 0.0864

HDL-C 0.1226* -0.2214

LDL-C 0.8814** -0.3364** -0.0146

HDL-C/TC  -0.7730** -0.2013** 0.4957** -0.7571**

LPH 0.7541** -0.1921** -0.4133** 0.9048** -0.8761**

Ar 0.7321** 0.2313** -0.5629** 0.7198** -0.9482** 0.9049**
1)’I‘ota1 cholesterol, 2)Triglyceride, ¥HDL-cholesterol, *LDL-cholesterol
LPH = LDL-C/HDL-C, ®AI = (TC-HDL-C)/HDL-C
*p<0.05, **p<0.01
27138 Ry 2 o

¥ 2 A 7o) A #AE Table 109 viebt gl o
= TCE LDL-C, LPH, AI¢} -2} A Q) okel Aratg)A B Al A% 49l 97 HAdstney ¢
£ Vel 9 2(p<0.01), HDL-C/TC&= &9 At 9 y oisty 20278 iAte s oul 734 ¥3y 24,
A& el ¢l t}H{p<0.01). TG LDL-C, HDL-C/TC, o, Ak 24 HAS FA R o]FolzloH,

LPHS} 4214 &9 A4 & B¢ 12(p<0.01), Al
£ ko AFAAE 2P (p<0.0b).

HDL-C+ HDL-C/TC%} ko] ArRRAE By
= (p<0.01), LPH, Al®}& 98 AAoaA S B (p<
0.01). LDL-C+ LPH, Al¢} %] AF#3A & vhehuigl
2.9 (p<0.01), HDL-C/TC% = &2 433 & et
W (p<0.01).

HDL-C/TC: TC, TG, LDL-C, LPH, Al¢} f-2]%
Ql &2 Ag@aAE B(p<0.01), HDL-Cst= &
2 AABAE BGcHp<0.01).

LPH+ TC, LDL-C, AIs} ofo] A RAFAE ¥gle
] (p<0.01), TG, HDL-C, HDL-C/TC#}& 22| Atk
#AAE ¥4 Hp<0.01). Al TC, TG, LDL-C, LPH
o} <o ABFAE EAHp<0.01).

AL AT 495 goksid o E}u}. 1. AL o
AbALe] A A b Ab e B At F o AR A
% g u|AFA = 173.1cm, 65.9kg, 38.03°15 12, o312k
= 160.7cm, 52.4kg, 3268 3=l Al ZEA 9}
o] $- FAHgE A A AR B4 F Al 164, o
2} 24002 el A o Aolst T
2. &AL AR R 579 olgtr|e] Hohe HF
1252+12.9mmHg, 77.2+11.1mmHge] =z, F2te} o
Al $2&7] ¢S 47 132.31109mmHg, 1181+
106mmHg 2 A4 ¥ ¢ et 8] P92 du 22
805*11.0mmHg, 73.9% 10.2mmHg% o0 4] 4
wWejel E3h=gich 3. ¥4 AR A4 A TC=
2l 175.2mg/dl, ¢33} 183.6mg/diE el TGE
w2t 108.4mg/dl, oA 72.0mg/dlE vieht SAIH 2
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2 f938 ez A cH(p<0.05). =g HDL-CE &
2} 59.6mg/dl, I 7} 64.3mg/d1 2. A3 o} o} & §-2] A <)
o] -2 ¥ 71(p<0.05), LDL-CE 9 A] F=} 93.9mg/dl,
2} 104.8mg/d12 veh} FAIH o2 Aol o & A}
o] 7} & 3 th(p<0.01). AL A3} o} & A8 22 A
o3t g TGE Al 9§ TC, HDL-C, LDL-Col| 8l
ol A7l Az 2o} o] W& £ E Bk 4 €9t
o wte} A 2o 2 BRI F A 2] A
2, $57] ¥gbe] 2715t wel TC, TG, LDL-C2
Ztete e Rgoew, HDL-CE #as oy
FAAA AL glsd) o12kr] "ake] % 89mm
Hg ]} B} 90~94mmHg?] 7§ freldez &
7}s) 9l 2.0 (p<0.05) HDL-C2 7raslg ot 294
< ddel. 5 €A A v tEe] FAE Y BF
¥ ABFAE eby ot o 7] B} dalel 4] F-3
o} vebygrh dAlel AL TCY A7} Klo| o2}
110% vl o) 169.7+31.5mg/dl, 110~120%U =)
193.8+36.8mg/dl, 120% °]A+d = 202.2+29.3mg/dl
2 vt d wel FoH el £718(p<0.05) BeodF9
o} o219 A= folAH]l &elrt ek TG
2 @ake] A8 K7l 110% Plgrel 18-S 1029+
108.2mg/dl, 120% o)A4Fel 188 1122+40.0mg /d1=
vt s 7} 215k wiel TGrE SrE 9ot #9A
Ql zte)= gled e, At S F24al xpe]r) ¢l
). @Ake] A9 HDL-CL vl w27} 27}l ujet
freld o 7haste 43S BE 2 (p<0.05) ¢34}
2 A= FoAd Ael7t ). 6. 2AF ARl
AA ek 234 Az A YES FRe] 44 164%, o
Zre] A 24.0%2 tebt ojxie] AR ub-go] @A}
Bod goboh 7. A A A S, s, AR, @3 Az
o] A#AAE A3 2d TC, TG KI, BMI® #-44
el ¢ko] AFRFAE ¥ 7(p<0.01), HDL-CL v] A
%, BM[ LBM, TBW#} f2] A<l &2 AAH{AE B
d 29 (p<0.01) KI, SBPS}= &9 AA#A S B
(p<0.05). LDL- C& KI} #2Aal o] ALgaA &
et gl 2w (p<0.01) BF%, TBF, BMI®} % oF2] Ab
FHA S el A eh(p<0.05). =3 LPH, Al 2%
vol, v AlZ, BMI, KI9} #2o1=al ofe) Ala3AE
et A eH(p< 0.01), o] A& Fihaf Bl 2 x4} o
ARE L v e} FobA 2 Y XA 2] ¥
o, o] s €A AA ARHAAC} A A
2. & eyl b €4 A A Xl o
A8 #EFE 2 o, £ 2ARIES} Ehale
HARA AN A2k g 712 xR RA o) 4E AL
718k Hop thzba ol o177} o] FoiR]| 7] & ulebe
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