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=Abstract=
Physical Fitness, Leisure Time Physical Activity, and Serum Lipid Levels
in Middle-Aged Male Workers

Jang Rak Kim', Bock Dong Nam’, Ju Ho Kim?
Song Kwon Lee’, Joong Kap Moon', -Jang Ho Lee', Dae Yong Hong'

Gyeongsang National University, College of Medicine, Department of Preventive Medicine',
POSCO Kwangyang Steel Work, Health Center’, POSCO Pohang Steel Work, Health Center’

This is a cross-sectional study to evaluate the relationships between physical fitness, leisure
time physical activity, and serum lipid levels in middle-aged male workers. Physical fitness was
measured by a step fest score, and leisure time physical activity was self-reported on a
questionnaire. :

Serum total cholesterol was negatively related to physical fitness(r=—0.27), and positively to
obesity index(r=0.27). But leisure time physical activity was related to total cholesterol negatively(r=
—0.20) only in subjects whose total cholesterol levels were above 170mg/dl. High density
lipoprotein(HDL) cholesterol was positively related to physical fitness(r=0.15), negatively to obestiy
index(r=—0.22), and positively to weekly alcohol consumption(r=0.14). Total cholesterol/HDL
cholesterol ratio was related to physical fitness(r=—0.23), obesity index(r=0.32), total cigarette index
(1=0.13), weekly alcohol consumption(r=—0.13), and vegetable preference(r=0.13). Physical fitness
was also related to leisure time physical activity(r=0.19) and obesity index(r=—0.18).

In multiple linear regression models, physical fitness(beta=— 0.23) and obesity index(beta=0.18)
were significantly associated with total cholesterol, obesity index(beta=—0.25) with HDL
cholesterol, and obesity index(beta=0.30), physical fitness(beta=—0.16) and vegetable preference
(beta=0.14) with total cholesterol/HDL cholesterol ratio. In conclusion, as physical fitness has a

stronger relationship with serum lipid levels than leisure time physical activity, and the
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association between physical fitness and leisure time physical activity is modest, physical fitness

should be added as an important variable in addition to activity in future epidemiologic studies.

Key words; total cholesterol, HDL cholesterol, total cholesterol/HDL cholesterol ratio,

physical fitness, leisure time physical activity.
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AGHA e fejvRlME HZ HA F71s
o AA AR T2 30% o|dE AR sk Ytk
AAE, 1989; BAIA, 1994). AP AAS] A8 9
82l F AFH2HEIFTE BHAFNAY P &
3] ZQ(Bierman, 1988)5}1, $-glviatolix] A A}
Q) HEeage] o AP0 shrh(Kanncl
5, 1970; Qizilbash 5, 1992; 242 5, 1995). 22
1} 82 %2 % HDL(High density lipoprotein) Z#)| 2
HE] FEx o8] A7 s T o
A G@A7E Aol 238 HEIA} &S
=, 1981; o}&) 2], 1987, ZAA)u), 1989; Rao 2} White,
1993; Kitamura 5, 1994). Wby I3E=0430 vy
o] 71 A d3AAe W7 3k 5 (atherogenic
index, %Ze2HEMDL Zo2HB)olchERge),
1986; o] =, 1993; Grover 5, 1994).

metr g3 A 53 FZYLHE vE £
HDL 28 2HE ol 93& T AA tslede
we A7t olFoirt. oleet dTEe M= ¥
Z A4 3= BALATL AYelHE, 1987;
Adedeji, 1994), (e]siel, 1987), 2]o]EH(Brody,
1982; o|&)al, 1987; Sabate 5, 1993; ZAJ3], 1994),
H]7HE (Glueck 5, 1981; 93] ¥, 1993; Folsom %,
1994), &< (Hughes 5, 1993), 23 (Hulley =, 1981;
Weidner, 1991; B3¢ | 1992) Solt}.

ol Fa& AL A BE(physical
activityy> A3 dgtd dA7elM 3 FH2HES
ZAAFIAY, HDL S-AH S-S S7A 7AW, B

%2428 E/MHDL FHAHE ¥ a7t 8
=@%l, 1988; 3187} AFE, 1990; Doshi %,
1994; Hardman®} Hudson, 1994; Lindheim %5, 1994;
King 5, 1995) 5 &% A2 FA3 W3R it
BohE zefdct wetd B A AlA AA
ggo] o WtgAge] DA Abgo] Zhast
© AL2 yepta, A4 852 ASE 3R
9 3 oz AR lth(BlackbumI} Jacobs,
1988; Salonen g, 1988; Curfman, 1993; Young 5,
1933). 22y} ANIE tide s 3 & g8k A7
dre 7k AA g vEEd 8F A %
o} #EdMdo| Itk (Kushima 5, 1994)31 37| & &},
A9k 1 =711 ZcHEaton %, 1995)1 37)% 3
th e qrtE A 852 83 Ad v #¥4
o] IH(=f% 5, 1993; Andersen¥} Haraldsdottir,
1995) ATE Qv ol A7EIA} BRI

olfrt A HEZAZ Fep A B
235 2ol e & & UtH=84 5,
1993; Eaton -, 1995).

W] E3] A &53 ¥)53 ou|E AR n
Ax AlAl A3 (physical fitness)(Blair 5, 1989;
Lochen®} Rasmussen, 1992)= &0 @A oz 23
g & gtk AlA Hes AHa Ao e ojulz
He guze 2773 s T, oA
A5l diste] RS A8k AlAe] BeEa A3
2oz oA st FAtslee #EE Foloh(hd
oHtel &h3], 1993). A2 AgkA o8} AollA AA|
2539 A Z A ARt 2555 AYEY
Zgke] Apd9do] 7H4a(Hein 5, 1992)st1, 25 )
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oz Qg ArgEo] 74 (Blair 5, 1989)30] 43
A Ack 2y AA A}Ert HERAIR 548
T e AA 2FRT 357171 ojH7] WE °]
Fope] B g3 dFEL FE A g5 EF
A FEole] BRG] A Aoz, o] F RFES
EAl AR &4t (Young?} Steinhardt, 1993).
ek AN A=t A &FS Al SHska,
ZHolx EF A wrete] #ddS i o= o]
o] 83 291MA ¥ F 31& Aot

E ojd A7 AA Aot 48 AN &5
Helds £ 43 v & § AckBlair F, 1989
Lochen¥} Rasmussen, 1992)1 Ux|7t, T} A=
AA AP=E FHHQA 945 Bol 73 Yo A
A F9 E 2AF7} ok}t (Kannel 5, 1985)
/1= gt mab AA AFEe AA BF Aszt
o] FAYE AujEoay, U4 AFPerl A4 5
S grhd Hiddhe A HQAA Lol & S Aot

A 25 vFdXE AMEdeRAN BET
o] 73 F837) Wi, 239 R8s
g8 122 EHTY Aggnte] F=xHe|, &
T SY2HE FEE WEFE A8 A% F9
€ 250] g3 93 SUthAtrens, 1994). T2 EF
ZH2HE Tt UF 9 AR JA 1473 A
it}(Tanaka =, 1982; Tornberg, 1989; Frank %,
1992; Neaton £, 1992; Hannan, 1993; Iso =, 1994),
mat 83 FY2HE e F AMER= U A
EE JAY #A o, o dFdM F A E
o] 7P W& ¥dF FH2HE TET W 170 ~
220mg/dl Ate]o]tH(Frank %, 1992).

2 dte 399 @2 2EAE tdez 44 4
=, A7k AA 852 Al S438ta, A2l
F A2 T AYAAS P 53] F83 FF
2HE 5%9 HDL S22 & 5 2 FZd 24
E/HDL ¥ 2HE vlele] AAFS doHFo A,
o= o] ¥ F8% 89lolA welnA Al=Esitt
T AA HgEe AA 2F dszte #udS Ay
Boay, A Agert A4 €52 g wigdE

T AFAA Lopln st 53| BF FEU=
HE s=9e #8de € e 23l8 2 £
i & 4 e FFH2HE gro] Y2 AE T
2 FE3IA

II. SCHs 3¢ g

AFddRe A Ul A% A 224 F
404 ] FAEA 1994 8L ol|A 12¢ Alejol] 7]

ARANE B, B A7 Aojalr|E FolT 2657

ol & EF ANE Tl dFS A F U= T
8] gle A5-¢ dn¥dAE H8she 35013
2], 1987)& Al HF EAuidzke 25330l
o} A7) AMEE FERFPF FEe2EHE w59
HDL Z¥AHE s% ¥ FZd2HE/MHDL S
g ) 2@ SPASEA DS 9 AA 5ol
AFARNE v RS Fhsd EFAFE)EL A 9
24, AN R HEZAZ o] 25590
WA 8% AA(@F $292HF, HDL S8 2H
) BEE 1242 ol A Walg A HL
ol oJst] Hitachirle] AHEEYRA7IE o] 838l
24319t A A¥ee HF oA g9 syt
ol A ¥ (cardiorespiratory fitness)g H7}h=
ADAY(step tesh0 2 2Rt Z VRE AL
of wet B3 243 AgS e F 12A 1230,
2804 28 30%, 324 38 30x Alo9] HuprE
aksle] 180 x 100/(33] ko] 3 x 2)0] F2o|
et HeE AtetThE gl de) &3], 1993). 17}
Z AlA %L CARDIA(coronary artery risk
development in young adults) QoA AR
Physical activity history questionnaireZ T}A &3
HEEEZ 5, 1993y AHEslq 33t & o
A Ba LF RS EL g, 5 A 8%
o &jgshe 53 AHEG 3 e FE
i3t A 137 1579 2 EFoR AR H
AlZME EQith 53 €% 224 duA Aldte 1
839 ZAxd sFde A Z(metabolic
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equivalents, lod/kg/hour)s} 15+ B9 1 5o Bl
A7) Fog Al kafkg/weekZ EAISATH=
+7 5, 1993). & tAAE] A Fol tale] FE3)
ok oudlA giAte] AFE FoA dA AR
NIAAE F9 kifkg o2 YRR & 255 414
852 WSl AR 9 A])E A=
2 ojol mje} BAREE AR o2 TR
€ o8, & 25F AYTHE skt

783 F A w9 #YA HrlA B4
7F 83 A& E 45 (potential confounders)E
= Holgd, vy, 98, 559, A¥IE =
T &Y. Holg@He oldYERAMY
(convenience method)(]Ad=, 1993)S- o] 43lo] &7,
27, A 59 d3AA AFEAH B5E vedsl,
T3 &7 2 okl A9 2 IS AEIA
SF A3x9 ofxf) MawE o3t} 1, ¥R Fol3}
2] et 2, 24 a3t} 3, o ot} 4, vilS- F
okt 52 TRa] 2gagct. vREs 7)mt
AZ k) B! T AFE 719 AFo2 e 4
Z Quetelet's indexE AHE-31 T FAZH & WA &)
FAA, {27482, §4 F4IA=Z R8I, @A
FAA £ AR oA FR7E), RS
APl & A #l F FAVNE FT FFAA
F(total cigarette index)Z o] &-&lgict 58 A2
9] &5 EE 571 HDL Y28 E 5 9%
u]Zlck(Hartung 5, 1983)= AHET 719e] e
a3, At 157300 vl £ FH} FE 2AKS
3 9 TR wE dF =50t £9 FE F3lA
157 o] S (g)s AN Etel g3, 1993)8t
Aot Ade A /59 oRle Afe 3l
EE 1599 B 3 oA =X 2A T

Al EEo oie} QEA] Ak (resting heart rate)
7} & 43S wy(Young 5, 1993; Wannamethee,
1993), ¥ A7l A A= AR ADAE Ay
Aukeel A AL glem®, AA HIFEe} <t
A Adkpete] AE Loty sl AEEU7]
Z 4L 53 9 A A A4 715313

o} 2t 4L wx] geoz A4 AjE, o
7V AA &F, VTR 2 0] FA HEE Y
AEFHEGEEIAF, 15770 5%, Aolgi o
5 AA FR@EF FZH 2 E o HDL 9~
HE F= 2 $Z8 28 E/MHDL 26 E H])o}e|
HAYE 1 EXPIEEAN ST, 15T 5%, 97}
Z AT 5& FIPHeE 29 BEE Hol
1, HolFRe £98 Az 2 A nisle
Spearman FRAFE TGt @& F FZY 2HE
srole] FAASE ZeAHE Ftol UF Rol At
go] 238 Z7Veh= 170ng/dl-& 7)F(Frank %,
1992)0 2 1 o]l 73 vlekl Fo2 F3lete 7t
z+ 3 83 XA v=o A |4 339 4
EFUEETF AT H AL A ) B34
< AR e t@gez AL F AR
3

Fol dish AA A E, 7ks AA B HRT
SY¥sEs AAANE W) 99 aEae o
23| A E-A](Multiple linear regressionys A|33FA ).
ojuf £ FZY2HE =9 HDL ZHAHE 5%
W 22926 S/HDL 22615 ¥ E 47 2504
2 3tn EYPAFEE A AYE, AVks AA 2%,
HER| 3, FFAA T, 15% S5, HolgdEH
A3E, ol d3%) 4 27F AdSHE 23 =
sFeksic

Al At #RERAFY] APsUNe
kA 9k (Dyer &, 1980; Kannel 5, 1987) M A=
o} A FL JARA(E 5)8 Holng IHEN]
7F3 (nonmulticolinearity }(R| A1 D3} AHE, 1990))
2} 2YdA At A 285 F A
A FEole) BR40] A7l m SRS 5,
1994) EFAFE nejsiof SA7t BHHA ¥, £
SR oA AT 858 et FEUT FE
H %1% Fol7k LeniA) ool thas £41 23]
e At

BT SYNFED A9AA S84l A
B2 48 4 3le gl Ald(beta coefficient)
(Norusis, 1993)2 AA|SHSIT. olsh 2 AHas) BA
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£ SPSS/PC+ 4.09H(Norusis, 1993)2- o] 28} t}.
o o

AT YAAEL BF GAER dHE2E 40~444)
o] 66.4%% AASITE. ATFUEAES] He AE
e 8% I3y S0 189.82+32.97ng/dl,
HDL Z¥)28|80] 52.01+15.55mg/dl, & 2/

HDL Zd| 26| E v]7} 3.98+ 1430|9100, derda
Fo gt 2ol UAAJTHE 1).

AA A, o715 A S, vjiR|e 9 298]
HTE S99 AESHEEROAT, 7L 5%, 4
ol ¥F ANF =gl T H=E
Spearman F#ATE AT WA F FFH2HE
st ARATE F2Y2HE gl 170mg/diold] T
7} ATl 2 L HA iRl 24z Akeisdct o 2

Table 1. The mean values of serum total cholesterol, HDL cholesterol and total cholesterol/ HDL cholesterol

ratio by age group

Total cholesterol (mg/dl)  HDL cholesterol (mg/dl) TCHDL C*
Age Number (%)
Mean = S.D. Mean + S.D. Mean + S.D.
40 ~ 44 168 (66.4) 188.50 + 31.87 5211 + 15.86 395 + 1.39
45 ~ 85 (33.6) 192.40 + 35.07 51.81 + 15.00 4.05 £ 1.50
Total . 253(100.0) 189.82 + 32.97 52.01 + 15.55 3.98 + 143
p-value(t-test) 0.37 0.88 0.59

* TC/HDL C : Total cholesterol/HDL cholesterol ratio

Table 2. Correlation coefficients(r) * between serum total cholesterol and quantitative covariates including

physical fitness and leisure time physical activity

Total cholesterol

Total cholesterol Total cholesterol

Covariates ({ 170mg/dl) (= 170mg/dl) (all levels)
(N=70) (N=183) (N=253)

r  p-value r p-value r  p-value
Physical fitness ** -0.20 0.12 —-0.26 0.00 -0.27 0.00
Physical activity *** 0.08 0.54 -0.20 0.01 ~0.11 0.09
Quetelet's index 0.05 0.70 0.18 0.02 0.27 0.00
Total cigarette index -0.03 0.83 0.03 0.65 0.05 0.45
Weekly alcohol consumption 0.11 0.35 0.03 0.69 -0.03 0.63
Meat preference 009 046 -001 089 004 053
Vegetable preference 0.28 0.02 0.10 0.16 0.08 0.21

*  Spearman correlation coefficient

*+ Side step score

=++ Leisure time physical activity expressed in kea//kg/week
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% o FHHAE F2U2EE 3 1T0ng/dm]eR]
Tole ol N E(=028), Z2U2ENE gt 170nglal
o]l FolME Al AR=(=-026), 9715 AA &
F(r=—020), PR E=018)530. AA AN = A
A A= (=-027), HI[TAF=027y} Fl3THE 2).
3 2ZY2HE glol 170mg/dl 1Tl T3} ol
oA 21 A= Aol B2 7z} 72109} 67892
g xel7t UL, A7tF A EEge] HEe A4
34707} 30.712 72} & Zpol7t YIATHE 3).

HDL 28282 k9 5913 J28AE Role W
2L WA ARE(E=0.15), VIR F(=-022), 152
S5 %(=0.141]ct. FZd2EE/HDL S 2EE
v} ol ARIAE Bolx WSS N4 APs
(r=—0.23), BEER}4(r=0.32), ZEAR 5 (=0.13), 15
7b £ (r=-0.13), oBlA T = (1=0.13)ATHE 4).
8% A4 $Eo 44 9542 348 253 A9
59 ATNSE HRoe BUYS B AW ¥ &
S22 g 2 32920 S/HDL 2920 vk

Table 3. Mean and standard deviation of physical fitness and physical activity by the level of serum total

cholesterol
Total cholesterol Total cholesterol Total cholesterol
>
Covariates (< 170mg/dl) (= 170mg/dl) (all levels)
Mean S.D. Mean S.D. Mean S.D.

Physical fitness 72.01 12.48 67.88 11.48 . 69.05 11.89
P (005)+
Physical activity 34.70 68.08 30.71 40.33 31.81 4943
(p = 0.84)p»
* by t-test

*»by Mann-Whitney test

Table 4. Correlation coefficients between HDL cholesterol, total cholesterol/HDL cholesterol ratio and
quantitative covariates including physical fitness and leisure time physical activity

HDL cholesterol TCHDL C

Covariates Number -
r  p-value r  p-value
Physical fitness 223 0.15 0.02 : -0.23 0.00
Physical activity 253 0.06 0.33 -0.08 0.19
Quetelet's index 253 -0.22 0.00 0.32 0.00
Total cigarette index 253 -0.12 0.06 0.13 0.03
Weekly alcohol consumption 253 0.14 0.02 -0.13 0.03
Meat preference 253 0.02 0.71 -0.02 0.79
Vegetable preference 253 -0.11 0.10 0.13 0.03

* 30 Subjects have missing values

-178-



Table 5. Correlation coefficients(r) between physical fitness and resting heart rate

Physical fitness

Variables
Number r p-value

Resting heart rates 223 —-0.66 0.00

Table 6. Correlation coefficients between resting heart rate, physical fitness and quantitative covariates
including leisure time physical activity

Resting heart rate Physical fitness
Covariates (N=253) (N=223)
T p-value T p-value

Physical activity -0.13 0.03 0.19 0.00
Quetelet's index 0.08 0.21 -0.18 0.01
Total cigarette index -0.03 0.65 0.02 0.81
Weekly alcohol consumption -0.00 0.94 0.07 0.30
Meat preference 0.00 0.98 —-0.05 0.48
Vegetable preference -0.08 0.18 0.04 0.57

Table 7. Relation of various covariates including physical fitness, leisure time physical activity to lipid levels in
multiple linear regression

Total cholesterol HDL cholesterol TCHDL C
Covariates R U — _—

beta * p-value beta p-value beta p-value
Physical fitness -0.23 0.00 0.08 0.24 -0.16 0.01
Physical activity -0.04 0.56 -0.03 0.68 -0.01 0.94
Quetelet's index 0.18 0.01 -0.25 0.00 0.30 0.00
Total cigarette index 0.06 0.39 -010 0.13 0.09 0.15
Weekly alcohol consumption(log) -0.10 0.20 0.09 022 -0.13 0.09
Meat preference 0.08 0.24 0.03 0.64 -0.07 0.29
Vegetable preference 0.13 0.06 -0.12 0.08 0.14 0.04
Age -0.04 0.53 0.02 0.80 -0.04 0.50
Job at work ** -0.01 0.85 -0.01 0.83 0.01 0.82
R’ 0.13 0.11 0.18

* beta: beta coefficient

*x Dummy variable
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AFA ol ARt Wa, A9 v g0l &I
o Sk ort fodiAE FJUTHEE vlAA)).

A APz} HAHA] Auteite] 4 #EAE
Spearman®] F@AFZE F3H, FEES HHA
(r=-0.66)°] F23}FHTHE 5).

AH A= g HPA] Ak ok A 8%
< HREY Aoz Y HsEIY d¥YS
Spearman®| AHAFE AT 1 B} qr7kE A
A S5 A AEret &9 BA(=-0.13)9 A
A A=t o] BA(=0.197} f2l3%ch. v]EA
T AAA =) 2o A=~ 0.18y} F3tATh
2 9o AGEH AFEL AN A, YA At
T o3 FAA o] AUATHE 6).

3 AA o tis] A4 AYE, Q715 A &
TS U ER SYRSEY MEETE 7] Y8t o
23] H &4} (Multiple linear regression)yS A]3¥&}e}.
a1 23 8% 228 E I fed RS B
ol WFE A4 HAFE(beta=-0.23)9} HIPAF
(beta=0.18)c]{c}. HDL Faj 26l & 3k} felg &3
A& Hole Wt H|YA|$(beta=— 0.25) 0] it
%29 26| E/HDL 29|23 & v} folg #udS
Holx WSE RS (beta=0.30)2t A4 AFYE
(beta=—0.16) & ok X T = (beta=0.14)°] A THE 7).

S ok
ol

ol

A Ag=sh ?
AR 99 BREA ATl GHEAL A
W) AL vlgow Fp5d B et A7)
A, 71 2 AdRe A7 23 8ol $A
o 2997] B A7 AFHAE & 5 glo] 9
JQT FAS WA 4+ gtk HolrhKelsy 5,
1986). T} £ A7 FHWR@IE ABAA
27} e iR E B AgEe] Y BE

£
N
o
o
2
it
off
B
lo,
ey
Y
o,
(2
f{u
it

F A Bohe 83 A wxol] Wi, 2942 A
25l Apol 99w A ¥4 & 4729
@A A= 9 oAb AA Sl F3E s
F71e o). %ok F FH2HE v Bl =
o oEz, gitd o Fe2EHEo] ol d 4
< AA Hega a4y did dF FH2EHE

S oke o] HolgHde 9L nE & AT
AF AFEY o7k ARG EF} FEFE vt
B7] ot =3 EF FH2HE @ol sthe A W)
ol 52 ot s dF FH2HE fol
EE5E AA AYEY oArtE A BFFe] Bolok
AT 2ATe A e 1 viole B AT A4
A A% A7t A7 8904 dFE R WEL
Z 3N F glvin A7 webd o] 9z
AL Ao BAIE = AFa1e) Aol A%
HAe B3 d #A7F Aok & 5 Qo). =9
TR 85 A 55 32 B oA A
THLAE WPt DEZALE 3P7] w2l A9 v}
o]o}2( selection bias) W 3]A4} Hlo]o} A (recall bias)
% A X ulo]o}A(information bias)e] 7FsAle] AL
A2 4 oz A ot T ujojopx
(confounding bias)ej] Wi 729 Y= 7
g EHUFES A A6l thFEME T
24 1 9 RAs

AFNIAE 404 )% IR BHE A e Fbe)
544 2 WEel 2%dn, ¥4 Ad ¥E 3
HDL Z#| 28|29 =0l tha g K7} 404 o]/dollA
2k 7R wiZolth o] A2 28 A, AFEE
WIS FAso RN A BAH AREE F
7H7le Aol 8 = o 22 7R
A, QFEE o] A= S A7 Urtst
(generalization)at BH A & Aekoz B Q7o A
e 404 o)} HlwA AZE G 2EASAAT
2 g5jojo} & Zolt.

2 A7 2% Aoz 348 A4 AHdxe
¥ U HE @3 20 438A, HDL ¥
HE g & 3334, S 282/HDL 2
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ZEE Hlg 5o FABRAE feldtget F A F
=7t 228 A RAe] dAold SN &
F A o] vl F& & 5 AR v or
AA 25 FZUZEE o] 170mg/dl 017331 T
ARt 2o FHAA7} frelsid o, HDL 28 261 &
At Fo] FABA R FZe 46 E/HDL ¥ 2H|
E vlole] o) ARFAE 1 277} ol Fe Bk
ozt RolakA] gttt TR BTN E AA A
Ee FEU2HE 43 020 5/HDL 8 2H|
E vl9k frel @ 2o @AV} sl e, A7k A &
T2 2% A4 =9 FoI AV gt olRe
2 29 AE83A8] AYaclozA AL A4 &
FEO B A4 AFert A o Feditkn & ¢
At

€ 93 Aoz 12 53 el BAIglol A
A ARE T AH 235 (cardiorespiratory fitness)7}
B35 9% FEU2HE glol ¥V, HDL Z3~
HE 32 1, £ FEZdU2HE/MHDL S 28HE
Hle Qrle d8c] Bol 3lth(Lochen?} Rasmussen,
1992; Suter9} Marti, 1992; Young®} Steinhardt, 1993;
Andersen¥} Haraldsdottir, 1995; FEaton =, 1995;
Kokkinos -, 1995; Rauramaa &, 1995).

AA B2 3 A2 Fxd dig o2 984 o
TE 2 AEAA ATl AT 835
Ze| &8 o] 4237y, HDL Z#| 26l &0 $713t
3, EE £2U28E/MHDL 2 2HE Ve 448
o QThAT, 1988 B3t AWE, 1990;
Doshi 5, 1994; Hardman®} Hudson, 1994; Lindheim
5> 1994; King 5, 1995). 22} #3 3 A7
Me A7k AA 8Fe uiAE 8% Jd sx9
#eddo] JrHKushima 5, 19991 % 3z, 3
dAol slou A Aol wlsiA L 2717} Fh
(Eaton 5, 1995)1 37| = dc}. E A4 G52 &
T AZ =% #AdYol (=& T, 1993
Andersen} Haraldsdottir, 1995 Q7% Qith 2 &
T A A7 AA B3] FZY2HE Fo)

B EE g2 TAME B3 F2U20E @S B

of Fx, 2 WTl A= FelatA = BRI 1 3s
S7HIIE AR B  glo] 2ZH2HE 7 vl
5 vl A A wigiA Izt & 4= glok. dhvebd g
% 32028 5= FANES= U EE )
A% AL Jen, oA AN F AldEol 71
@32 Y3 ZY2HE FEE e 170~220ng/d! Alo]
(Frank 5, 1992)0]7] wj&o|c}. a2y} Al 2 §x=e}
HmE of 1 #eAdel 37171 2a, HDL Zd 28
g 2 3¢ 2HE/MHDL ZH2HE Hges ol
BhA o] it

ojgA & ATl ArtF A BEAHIL EF
A4 sxole] #go] AA A=} vlwsiA] N
HE g, FARD AA2 EF AF 50} A7
AA Rt A Ages o Pk PR &
AZE 7] WZelekn & 4= gl 2 oy A1)
% Eo] FEHQ B &) e 1 =
Aol et A=) FAT 98-S wiAd Fe
gtk 53] o] AES WY, £ A 2
7o A& v Hxe gl A4 Hrpt ol
AH=8A 5, 1993). £ H71AA 58 & &
HDL Z#| 26 E #tol $715E Aol 2d ke A+
(King %, 19950 5dzke] A E%o] ZFrisld
HDL Z#2HE #tx 7Rk 47 (Young &,
1993)8 £ o, ¥ Aol AR A 1d3ke] A1)
85287 A R W3lE dod|rd BEs)

Y = 9lth.

B AN 8% A o AAYL B WSS
2 AR HF=ot 7k A EF Yellx EehEsz
228 BTAF, FEIATF, 17N 5%, oE
=t & F2Y2HE G 9| (=0.27)9ke] T
A, HDL 29 26| 8 g7} vix|$(r=& 97 -0.22),
S5 %=0.14)t2] ¥, 22¥ 28| E/HDL 23 2¥)
& B9} ¥R 4(=0.32), FFAAF(1=0.13), 25
(t=—0.13), o M 3= (r=0.13)2}e] BA7} Selsic).
olgg &7 7129 ¥F AW Fxo AAL4 T
& 2] A5t d7e F U PrH(Glueck 5, 1981;
Hulley 5, 1981; 7214, 1983; whebZa} W45, 1988;
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Weidner, 1991; BF3<d =, 1992; olxl& 5, 1992;
Suter$} Marti, 1992; #9338 %, 1993; DuRant %,
1993; Hughes 5, 1993; 21" 3] &, 1994; Folsom %,
1994).

T B AFolA of Maert £&5E FE4
2HE/HDL 426 E #to] 2 AL 0E 4+
itel e AEta & § Aok 2lole A" HE 3
E 2N dF A2 =9 7P #B0) de Aol
opl MzE o, Zldie} dutd Ayt sttt &
ol &ofl Afav) Hol (@A, 1994), AHa
E 8% 2 2HE & wEthDavid 5, 1993; 24
8, 1994)3 AT B Aol e s Ert &
- 2926 8/HDL ZH 28 & o] 23] EA
yehdtl. 2 @ ol g2 2 dTelA HolFHe 2t
0]d 9k APH (convenience method)(e]A=F, 1993)%
ol g3l &7, B, Y o YA AFALH 3
& sesla, EY &7 R oY A9 2 A3
g ARsA o, HolgdE FE sl
Aol A3 B3 HE & F Uk EP 2 AT
€ 9HRA ATE 87 FHAHE @] s A9
7ol AolFHo] MPGAE £ 4 AR, 2 A3
W8-S 35 Ad7A o dujglel & etk & £
AFA FolsiAle Yoyt ok MZwrt &%
E HDL Z¥2HEo] W2 ZA(r=-011)2 2538
A %3 HDL S ZHE #to] 59 AV} ioke

2 AT(Dwyer F, 1981)F fAME 27dolety &
F ok

oz B Aiie A A, FPA Ak
s} gty 9 O QEFT e dAYS dot Bk
t}. 2 2% A4 AgsE riE A E=0.19
HTEA] 42(r=- 0.18)5 YF Wgste A=ty & 5 3L
RoH (@ 7tF AA GEI vHAFee] AFHL 1=
-00322 A9 i), oA T A7ERE IA
3he AZolth(Lochen?} Rasmussen, 1992; DuRant 5,
1993; Young®} Steinhardt, 1993; Kushima &, 1994;
Lindheim %, 1994; Andersen¥} Haraldsdottir, 1995;
Eaton 5, 1995). 53] d7}g AAl 53 A4 A=

ofo] #HAPL tE dFeM= ABRASFIE 018
(Lochen®} Rasmussen, 1992), 0.13(Eaton 5, 1995) 5-©.
2 fojsht 24 gria gk weby &3] AzehRol
b A 5 AA AEe M2 dXE F 8le
WE7E opet 247} 59AQ] eQlor AZEnt. ofd
S AA ATt o7ig AA SR dusHe 7
& H2 3A gedl, 1 @ o)t AA A=t Y
A] walszetel WAE wA (1=- 0.66)2 & uf, AHH
2 AR Al wukee] JRIAp} wE7) mE
olg} & & 9t} o]AL A A¥Pr= A FH=
ti2A fAEQ 24E Bel /K ve 4
(Klissouras 5, 1973; Kannel 5, 1985y} Y@ 3531t
1 ez gellA AFERo| A7 A 259 53
o] B4, @7Izte] A GEE AT H 52 0
F2ET U

£ a7 dx 39 94 SEAEAA A4 A=
= | RAe} 3 % F292~HE 3, HDL E4
2HE &, $FY 28 E/MHDL ZE2HE vl T2
g Fd 290t 7k A BFL T T2
2B #°] 170mg/dl ©]/3%] TAMRt 5 FFe| =
BE 33 #AZE A x, AA AFgeeks FuEAo]
FrostARt 2] Yskeh webA A Hdert o7t
ZAA Rt 8% A4 vx9 ¢ 523 #¥R
olelr, ¢to 2 AlA EFol] AHY HH AFolA
AR AF=rt EPHoln 8T 8102 F71Ho
°\F. g Aolt}.

V.2 <%

B AFE 404 o] Fde] dx 224 253HE
oz A4 AFPE L A7k AA &5 F A
A F AEAAS BYol 53] 588 ¥F FFe>
HE 3, HDL ZH2HE 7t 2 $Z¢ 2 E/HDL
ZY2HE vlote] FAYE gol BY] 3t A="
THAZARA o)t
GEEN AN 83 FZ2A2HE 3T /oS A
A7 Qe Bge AA FR=(=-0.27), BTAF

Rl
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(=027t} 75 AA B F2Y2EHE Fhol
170ng/dl o] ¢l M Tt ZZH 26 & a3t Fol8 4
A (r=- 020y} Uit HDL Z8~HE 33} fo
g ABRBACE e HFES AA HAPE(=0.15), ¥]
WA P (r=-0.22) D 157 553 (=014} FF
8|28 2/HDL I3 2= & 1] ¢} {23 JAdA 7 A
© HFEL AA A= (=-0.23), TR F(1=0.32),
Z2FAXNE(=0.13), 157+ 2F(r=-0.13) L o}
A 3% (r=0.13)01%1 T}

AA A QAA| Wk} Sl AHiA
(t=— 066y} AR, &7HF A BF(=0.19) 2 H]
W) 4=~ 0.18)9} = F-o) & A7} sdSieh.

Iﬂ%ﬁ]%ﬂ%’ﬁ(Multip]e linear regression) 23} ¥
ZFE2Y 20 E 3BT 9 BB S ol dge A
A AE (beta=— 0.23)9} B) 7|4 (beta=0.18)0]2iT}.
HDL Zd| 28l g3 feldt BhgdS Bole HFe
H T2 5 (beta=— 0.25)% 0]}, F-Z# 2HE/HDL
ZY 2 E B9} f23 ARAYE Hole W vk
2] 4(beta=0.30)} 24| A% (beta=—0.16) L o}
X% % (beta=0.14)0] 1T}

A o2 F9 G T2AEAA AA FA¥Ee
HRix| =6} 3A BF EFFe 26| E g, HDL S~
HE 3, 2F8 26 E/MHDL S2HE vl9] Fat
A 80U} 7 A BFL EF F2Ea
EHE gho] 170mg/dl 01731 FolMat ¥ FFe~H)|
E 37 BAV AL, A4 AFEes Bl K
oAt A eisitt. wiebd A A=) ArkE
AH GR35 A 29 o $8% A8
oln, fo B A 3o FHH A Aol A
A AF=r} ERHoln F2F 8902 Flslojo}
@ RAolo}.
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