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=Abstract=
The Relationship between Change in Obesity Indices and Change in
Serum Lipids in Adult Male Workers

Young Ae Ha, Byung Yeol Chun, Sin Kam, Sung Kook Lee, Min Hae Yeh

Department of Preventive Medicine and Public health, School of Medicine,
Kyungpook National University

This study was conducted to evaluate the relationship between change in obesity indices and
change in serum lipids in adult male workers.

Two — hundred — eight adult male workers of an industry in Taegu city were followed —-up
from 1991 to 1995. Height, weight, circumferences of hip and waist, blood pressure were
measured and serum lipids were analysed. Data on life style were obtained using self -
administered questionnaires.

Mean differences of anthropometric measurements between 1991 and 1995 were as follows; 1.63kg
in weight, 3.61cm in waist circumferences, 4.23cm in hip circumferences, 0.52kg/m* in BMI and
—0.021 in WHR. Those of lipids were as follows; 15.09mg/d! in total cholesterol, 20.43mg/d! in
triglyceride, 9.40mg/dl in HDL - cholesterol, 2.87 in MI — index (p <0.01) and 350mg/d! in LDL
~ cholesterol.

The changed value of BMI and Katsura index were strongly correlated with that of total
cholesterol(r=0.174, p<0.05), the changed value of BMI correlated with that of triglyceride(r=0.374,
p<0.01) and the changed value of weight correlated with that of MI index(r= — 0.173, p<{0.05).
The changed value of WHR was signifiantly correlated with that of total cholesterol(r=0.162,
p<0.05), however, was not significantly correlated with HDL — cholesterol, LDL — cholesterol,
triglyceride and MI index.
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The changed value of weight, BMI and Katsura index were correlated with that of triglyceride
(r=0.262, p<0.01;r=0.267, p<0.01;r=0.258, p<0.01) and the changed value of MI index(r =
-0.143, p<0.05;r=—0.158;r= - 0.144, p <0.01), adjusting the pattern of change in life styie.

The changed values of HDL — cholesterol and MI index between 1991 and 1995 in low WHR
group were significantly higher than those in high WHR group(p <0.05, p<0.01), adjusting the

baseline value of them. Similar pattern was observed when considering Katsura index. When

stratifying by BMI value of 1991, in low BMI group, the changed value of HDL ~ cholesterol

and MI index showed the same pattern as above, however that of triglyceride was statistically

higher in obese group than in non obese group(p <0.05).

In conclusion BMI might be a better indicator to predict serum lipids change than other

obesity indices.
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Y A% 2o 949 eQloz= FI, ¥
¢, 3AZAEE 52 & F Y (Benfante F, 1989;
Phillips &} Shaper, 1989), & Zd|2e|1E3 FAAE
2231 LDL - FE|zH Eo| &5 BENES
AY AYo] Eolddzn dr)(Stameret Wentworth,
1985; Martin 5, 1986; Castelli 5, 1986).

g H|THEE F FYAHE, S84, LDL-
29285 Z718t1, HDL~ 2 2HE, 42744
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AT F2 A3 ASS SAZ AR 1e
FUe] RFEAFET 20%01°8 FAL WE vte g
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ZHH(Folsom &, 1993; Rimm %, 1995). &, 32] 49
olgdlHl e A INA FAHE & Ue o1&l U
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uigtolld bRz o g AE ulo) ofsiH BMIZL 8
g JgolsdHldl vls) €3 F SHxeEH B 3
g ZATA 7 dka RastohelE) 5, 1994; 2
718 &, 1995).

old AAES WITHALR AF e F shidl
FAAAA 9] Asts} #PAo] 2 HTAIRE Lo}
Bazt A9 @A 2EAES tes HUREES
Hstel AHAAA Wgjte] FAgE Bt ®
g HIREES VFEoR HTdt 3 HAR1 1
EAAAA WgE vl wstAch

II. CHAM 54 diy

1991 69l vTEA E o} A Ho g 13} =
AHe g83 49 B = 3889 F, 19953 79
7] FL A i FH AP b RE 2088
A AR A3

A%, A, sl g, dPolEd 58 19919 A}
B3 T 5Y3 Ve e E Alm, gk e
oA g FHsKt delEde MiE FHE A
3, ol duole 7 Holuh B9E A
th(Larsson 5, 1984; Jakicic 5, 1993; Croft %,
1995). 199532 74, & AFge] SHAA Abdol
FET 9% HEE B3 S8 W i 8L A
Aot 5SS NHESA SR = B

12/31e] 3-8 Fol A Al I £ Fox
B|E, HDL - 2|28 &, 494 52 3¢ A KA
A B dhiog ARG AZUE(@DL : Low
density lipoprotein)— Z&)| A8 &2 $4JA¢o] 400ng/d!
njgkl At thell Fridewald®] 3-4(F Zd2HE
- HDL | 28& ~ (FEAE/5)) & o|83kq 73
Ga(William %5, 1971), 4278 AA]4(myocardial
infarction index : MI —index) & & #2820 g
HDL - 28|25 &) NE-&2 T30t

A7 3R] Ity EAQ@ER, 2574, 255
A B FWETF, FQ, 5, $2)0) stk A
7194 AEZALE AAEEc Ag8ER F 5 &

d, £50o) dig 282 1991d ZAo)A Breslow A
FE A7) A8 AHEldd X E o]88kth

4Z7] dgto]l 140mHg olAdol AL} olghy] 3 sto]

90mnHg 0] 3?1 738 1Y YT o2 Fofsisint.

Body mass index(BMI)(kg/m’)2 AlAtla] 24.9714]
= A3E, 250008 HTEoER RBRs
(Garrow, 1981). 3|7 JrolEa|u](Waist Hip ratio:
WHR):= A48 gk 3pAg viehs £7317) 9%
ZEZ 19903 wl=Zo|A] AR 7152(US Dept of
Agriculture, 1990)0]] w}2} 0.950]44¢1 23} w|giQl #
o2 /AU Katsura A5 AF/(A7E - 100)x
0.9=2 ARldFET, 1992) 1273 BT,
1.2014-& vlTkre g EH3l5ih

AR AR Agle} FAAo] T2 HUXRE Yo}
B7] 938 AAESL, AR Wk} YA A
wslel JAASFE Fela 1 FAA FS A
o FAACE folgt FRATE F, & gAXNAA
HslEo) sl A@AGyE 2 v EE FAXN S H
7¥etet. o] W M| ¥EE RS FR4H
AFz 84 et

A7l BAe SAS Version 6.10% AR-3lth. 4l
AAZX 9} A2 AX] o] ¥s}E paired t-test2 7
ko AAAEZX S} FAAARN AABAES
pearson J#AAF¢} 3 AASFE FeI). vvhE
I o] A AA wsle] foA HF L FE
S o] 83Tk

191d %0l ZAISIYE 3888 & 1995d6)] A=A}
d FA T 2087 A2t ke gE 18039 &
& vmsl 2R, AAASR Y} A A 9] BEgk
o] glo] BAIR LR {olgt Xolvl G, B I
gro] A FAA FostA itk (p<0.01) (X 1).
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Table 1. Comparisén of characteristics between lost -
to—follow —ups and follow ~ups in 1991
(Unit : mean =SD)

Parameters Lost-to-follow-ups Follow-ups

(n=180) (n=208)
Age** 3753 + 883 3500 = 6.55
Weight 6553 & 786 6437 + 725
Height 16994 + 513 16951 + 4.52
BMI 2270 £ 263 2239 + 232
Katsura Index 1.04 = 012 103 + 011
Waist-circumference  80.63 + 7.76 79.85 X 6.61
Hip-circumference 92.12 + 472 9147 + 551
WHR 0.894 + 0.059 0893+ 0.066
Total-cholesterol 178.07 + 33.58 176.74 + 30.99
Triglyceride 136.74 £ 77.73 138.50 + 114.37
HDL-cholesterol  41.16 1 9.19 4185 = 9.05
LDL-cholesterol 110.09 + 30.80 108.71 + 29.53
Ml-index 23.83 + 658 2453 + 740
++ p<0.01

(3

AP0 £587 FALL 27 3T 258 9
£ Hlee 23 29N f9@ Aol ohigich
4 BAge 47| 27 By 1YY APEE
2420] GATRT 2F FIAT FoI2 Aol of
USIEHE 2)

m
Yo

I'

2. FHTo| vty £4

FA9 A7 20889 19150 ZAF @
HEXE, 30-3947} 50.5%2 7P Bk 274
T A 2247 808%°1%0%, B 2¥AHE
10.06:£5.95 01 UTHGE 3).

3. FH{FoliA 199141 19953 e] st M
HAIZX| R YEXEA| ¢z

199137 19959] HEEd HEE B 35782

Table 2. Comparison of life style and blood pressure
between lost-to~follow-ups and follow-ups(91)

Lost-to-follow-ups  Follow-ups
Parameters
No. (%) No. (%)
Alcohol
No 37( 20.5) 41( 19.7)
< 3times/week 122( 67.8) 142( 68.3)
> A4times/week 21( 117 25( 12.0)
Smoking .
No 58( 322) 66( 31.7)
< 1pack/day 91( 50.6) 109( 52.4)
> 1pack/day 31( 17.2) 33( 15.9)
Exercise
No 73( 40.6) 106( 50.9)
< 2times/week 69( 38.3) 64( 30.8)
> 3times/week 38( 21.1) 38( 18.3)
Meat intake
Seldom 7 39 9( 43)
Often 126( 70.0) 147( 70.7)
Frequently - 47( 26.1) 52( 25.0)
Blood pressure i
< 140/90 152( 84.4) 175( 84.1)
> 140/90 28( 15.6) 33( 159
Total 180(100.0) 208(100.0)

Table 3. General characteristics of study population(91)

Parameter No. %
Age(years)
20~29 46 221
30~39 ' 105 50.5
40~ 57 274
(range) (23~50)
Department
Field worker 168 80.8
Office worker 40 19.2
Duration of job(years)
0~ 4 39 18.8
5~9 74 35.6
10~19 76 36.5
20~ 19 9.1
mean + SD(range) 10.06+5.95 (1~29)
Total 208 100.0
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Table 4. Change in life style frequency of study population

Parameters ‘91 Change No.(%)
Alcohol**
No 41( 19.7) 58( 27.9) Yes— No 25( 12.0)
Yes 167( 80.3) 150( 72.1) No — change 175( 84.1)
No— Yes 8( 3.9
Smoking™** ’
No 66( 31.7) 81( 38.9) ;es—’hNO 1?7;2 83-;;
Y 142( 68.3 127( 61.1 0~ change :
e (68.3) (61.1) No— Yes 3( 14
Exercise Yes— No 33( 15.9)
No 106( 51.0) 99( 47.6) No — change 135( 64.9)
Meat intake** decreased 34( 16.3)
Seldom 9 43) 37( 178) No — change 168( 80.8)
Often or frequently 199( 95.7) 171( 82.2) increased 6( 2.9)
. Total 208(100.0) 208(100.0) 208(100.0)
*% p<0.01 by McNemar's test
Table 5. Change in anthropometric measurements
Parameters Mean+SD('91) Mean +SD('95) Mean difference
Weight 64.37 +7.25 66.00 * 8.06 163 **
BM1 2239 +2.32 2291 + 251 0.52 **
Katsura index 1.03 *+0.11 1.05 +0.12 0.02 **
Waist-circumference 79.85 + 6.61 83.46 + 6.52 3.61 **
Hip-circumference 91.47 £+ 5.51 95.70 =+ 5.07 4.23 **
0.872 + 0.045 - 0.021**

WHR 0.893 + 0.064

*x p<{0.01 by paired t-test

80.3%ANN 72.1%2, FAEL 683%NA 61.1%=,
SAAHHEL 95.7%0 A 82.2%=2 EAH LR o)t

Al 22812 tHp <0.01). $5-& k= AFREY B &S
49 1%NM 52.4%=Z Z7Vs19A R $ol& Wshe ohy)
ATt 437 B FHo] WBA] B2 AEES] HE
S SF FUL 84.1%, T4 5L 89.9%, +F =%
2 64.9%, %4 AF = 80.8%THE 4).

44 BRte] AAAFR S W= AFo] 1.6k,
BMI7} 0.52kg/me, Katsura index7} 0.02, 32|E87}
3.61cn, Yol Ee 7} 4.23eniHE EAIZH 22 231
S7FIAtHp <0.01) (E 5).

Z ZY2HE 15.09g/dl, FAAY 20.43mg/dl,
HDL - 226 9.40ng/dl, T3]3 A2738R|47}
287 BAACER %916} Z7}12 BQH(p<0.01).
gV} LDL -S| 288 3.50mg/dIRvE 271819
o oAl %hkt}(}i 6).

4, M| pisiel BHXIAIR| waRio| TN
& U 26BN Wske sl Yol sa] Wat

(r=0.162, p<0.05), AF WsHr=0.172, p<0.05),
BMI #3Hr=0.174, p<0.05) & Katsura X4 ¥} (r=
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Table 6. Change in serum lipids and M! index

Lipids Mean +SD('91)

Total-cholesterol 176.74 + 30.99

Triglyceride 138.50 + 114.37
HDL-cholesterol 4185+ 9.05
LDL-cholesterol 108.71 = 29.53
MI index 2453+ 740

Mean + SD('95) Mean difference
191.83 + 32.45 15.09**
158.93 + 120.99 20.43**
5125+ 10.77 9.40%*
11145 + 30.11 3.50
2740+ 7.14 2.87*

++ p<0.01 by paired t-test

Table 7. Correlation coefficients between change in serum lipids and change in anthropometric measurements

Waist Hip WHR Weight BMI Katsura index
Total-cholesterol 0.067 -0.104 0.162* 0.172* 0.174* 0.174*
Triglyceride : 0.072 ~0.004 0.060 0.360** 0.374** 0372**
HDL-cholesterol 0.003 -0.098 0.105 -0.112 -0.114 -0.119
LDL-cholesterol ~0.005 -0.103 0.088 0.011 0.001 0.002
MI index -0.017 -0.019 0.011 -0.173* -0.169* -0.171*

* p<0.05, »* p<0.01

Table 8. Partial correlation coefficients between change in serum lipids and change in anthropometric

measurements adjusted by change in life style

Waist Hip WHR Weight BMI Katsura index
Total-cholesterol -0.011 -0.080 0.039 0.118 0.130 0.113
Triglyceride 0.063 0.008 0.094 0.262** 0.267"* 0.258**
HDL-cholesterol -0.003 ~0.047 0.048 -0.103 -0.110 ~0.109
LDL-cholesterol -0.039 -0.057 -0.028 0.016 0.027 0.015
MI index 0.005 0.007 0.017 -0.143* -0.158* -0.144*

* p<0.05, ** p<0.01

0.174, p<0.05)e} Folgt FAAol ATk F8AHe
H3h= A2 A3k (r=0.360, p<0.01), BMI *A3Hr=0.374,
p<0.01) 2 Katsura 2]4> 3K =0372, p<0.01)s} <]
3 #aAdo] Jict. HDL - Z9|AH| 3} LDL- g~
HIE Hshe v o] ¥istel folak AugdS it
A7 WA Wghe AF Wekr=-0.173, p<0.05),
BMI ®¥3lr=-0.169, p<0.05) 2 Katsura 2|5 3Hr=
- 0171, p<0.05)9} 23k 2o} FAAgol iUt
AEETC] ¥3lE BA A AR ¥zle) vniA|
# Hsiztel JWATE Falr] A8l 25, 9, &5,

S04 5o H3lE F 49 2EFMAE AR
TEol] B FEAAAATE Tt AgsTe
W3E BAslus FYAEE AF(=0262, p<0.01),
BMI(r =0.267, p<0.01), Katsura &]5=(r=0.258, p<0.01)
o} frelgt #Egol ATt A2 Hshe A
Z(r=-0.143, p<005), BMI{r=-0.158, p<0.05),
Katsura 2|4 = - 0.144, p<0.05)s} §-2]3t &o] HaA
o] UKATHE 8).

1991d 9] &) JrdolEduldl ofs] B/ A
3 v)gkzo A HDL - S| 2 S0l 3.9ng/dITHE 57}
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Table 9. Comparison of change in serum lipids between WHR groups in 1991

Parameters Groups Mean +SD('91) Mean +SD('95) Mean difference
wig | < 095(m=175) 17433+ 3022 19013+ 3347 15.69
Total-cholesterol > 095(n= 33) 189.00+ 3263 200.87 + 24.95 11.88
o WHR < 095(m=175) 12333+ 8638 14832+ 115.47 24.99
Triglyceride > 095(n= 33) 21898+ 190.00 215.21 + 135.32 -377
. WHR < 095m=175) 4152+ 911 5195+ 11.18 10.43
HDL-cholesterol > 095(n= 33) 4361+ 865 4752+ 731 3.90
< 095(m=175) 10931+ 2946 11072+ 31.00 2.16
LDL-cholesterol WHR > 095(n= 33) 10536+ 30.16 11550+ 24.65 11.14
. < 095(n=175) 2468+ 7.63 2805+ 7.36 336

- *%:

MI-index WHR > 095(m= 33) 2367+ 607 2395+ 456 0.28

* p<0.05 by Analysis of Covariance

** p<0.01 by Analysis of Covariance

Table 10. Comparison of change in serum lipids between BMI groups in 1991

Parameters Groups Mean 1 SD('91) Mean+SD('95)  Mean difference
oMl < 250(n=177) 17338+ 28.40 189.46+ 33.32 16.08
Total-cholesterol > 250(n= 31) 19595+ 3803 20539+ 23.08 9.44
o cpg | < 2500=177) 12533+ 8033 14531+ 9934 19.98
Triglyceride > 250(n= 31) 21374 + 21337 236.71 + 189.12 22.97
< 250m=177) 4227+ 893 5206+ 10.92 9.79

*
HDL-cholesterol BML 5 >50m= 31) 3947+ 949 4661+ 867 7.14
< 250(=177) 10692+ 29.04 109.72+ 30.84 3.40
- 1

LDL-cholestero BML 5 250m=31) 11979+ 3067 12338+ 2139 4.20
MLindex —_— <280m=177)  2507% 742 2820 725 3.02
> 250(m= 31) 2082+ 623 2283+ 425 2.01

* p<0.05 by Analysis of Covariance

afo) 23 A] 42 Fol 10.43ng/dlHE SV} H Bla]
F7HE9] FoJ e Ao|7t JAAUTHP <0.05). A7 4
9| A% 4AE vnko] 0.289F S8l 1%
2) gk 9] 336 Z7)0 vl S2l3k 2pols} YAH
(p<0.01) (£ 9).

BMI gtell 28] BFE vvhtollA Fgxo] 22.
9Tmg/dIRYE FIVsle] 18 %] g2 9] 19.98ng/dl
Zholl w8 §-218 Apolzt UATHp<0.05). HDL-F

*% p<(0.01 by Analysis of Covariance

H2HEX T BTkl 7.14ng/diRHE F71g1S0 H]
& 28A 2e Tol 9.7mg/dlNE E7leted foldt
o7} AATHp <0.05). ATANAEE. Hlukre] =
7P7b 2012 28X e 79 3.020] ¥]3) f<lg 2
°o]7F AU tH(p <0.01) (& 10).

Katsura Z|<po)) o3 v]vhal o%2) ¢k Foz BF7
3 73-9<l|, B]ThEe] HDL-Z#|2El2XE 4.30ng/dITt
F 7kl vial 23R ke ol 98mg/diNE T
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Table 11. Comparison of change in serum lipids between Katsura index groups in 1991

Parameters Groups Mean +SD('91) Mean+SD(95)  Mean difference
. < 120(n=192) 17503 + 2943 19068 + 32.70 15.65
Cholesterol Katsura index 1 50m= 16) 19731+ 4169 20563+ 26.49 8.31
Trislveerid Katsura ind < 120m=192) 13244+ 90.06 151.76 + 105.47 1932
niglycenide fsura IndeX - { 20m= 16) 21128 + 266.67 245.06 & 227.58 33.78
< 120(=192) 4194+ 884 5176+ 10.94 9.82

. .

HDL-cholesterol  * Katsura index 450 16) 4083+ 1152 4513+ 576 430
. < 120n=192) 10770 + 2894 11043 + 3028 327
LDL-cholesterol  Katsura index ' 500 16) 12122+ 3477 12583+ 24.19 6.80
, . . < 120m=192) 2477+ 736 2784+ 1.2 3.06
ML-index Katsura indeX 1 J0(n= 16)  21.53+ 751 2209+ 2.64 0.57

* p<0.05 by Analysis of Covariance

7¥sled F 23kl Felgt Aol 7t YATHp<0.05). A2
A FE vjgho] 057N F7keIaAIR %A g
o] 3063 F718l felF Afol7h UAchp<0.01)
G 11).

v. o &

19910 FARE Wekd 3889 7he-dl 208 Tio]
43 F AHALE Esk7] vl 2t 1803 93t
g Aol A2 Rl YT 7Hs4el S AR
A2slo] A Ae} gAY 548 vims £ 23
g zjo]7} At

4d F AT dFAES] 558, 48, 4 A
F&e FAaslgon &858 ¢ Bl 3k A2 ¥
A A 5] /M= YUt 4d FU A7 o
A AFe HBHE 1.63 7181 s Eas 3
PolEdz F7IBIAAT s8] duolEevle 23]
3 AT ol e 7)ol wet 8)2) Yol
seule 2718 Rolehe AT GAeA el
I olfEE dlEde] A5 ME FHE Ax 449
olgdle] ¢ dFole HFNA T He F9E
A7 Foll(Larsson 5, 1984; Jakicic 5, 1993;

** p<0.01 by Analysis of Covariance

Croft , 1995), 93olsd &3 Arle 471 8
HEHE SAY 9 A7le 2480 o F 7hsAdo]
A7l WEoz et

83724 LDL-ZH2HE 2 Adstn =
F BARLE F3A FUIek o, 94N B
T F7HX7t 20.43ng/dl, F S 2B 15.09mg/dl,
HDL - 2|28 Z29] Z$% 9.04ng/dITHE 23kl
71t 1 ol 2 BT AF F7PF FH o
F=2 AZAHA T HDL - Z8| 28 Eo] Fudoz &
o] 713 AL FA A4, £ 3 SA4F gx
9 dgo] FF 28 AF TR QA ¥R
© & g&fo=z FRATK(Trans®t Weltman, 1985;
Haarbo -5, 1990; Reavne -, 1990).

Z Ze 28 W3t /P 3ol 2 YA R
= BMI®} Katsura |31 5, SA3Re] Wal=
BMIRste} 71 o] vt A2AMA e ¥
she AFT 71 4Bl Bt MTEe 834
AAZte] #Adol AFE VA F Y EFAFde
AR &F, A, &F, dolgd To| dda ok
(Wing 5, 1991). o[2{ gt A&5ae] HstE BR3¢ 7
BATATe Aoz $4AMe] Wl 2 AR

A%o] Wsleh 71 ARo) B2 MR RE BMIY
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th AF, BMI, Katsura A57h B]5q 3RAGEE
Hole A o] el BF AFE A= FAH ¥
e vehlis AEE0)] WEeE 44dn. o] &
BMI ®ist7t A3 A2 5] jgtel 7173

}\o].

o} 22 JHe, 33y A& B3 BMI ¥z}
AR AR Wslel AQo] Erial B oHT T
(1993)e] Zdztel X Aolk a2lx Egan 5
(1991)2 #2] ol Ednls} Akl wle} ¥} A
3t dellA wHE A7)0t 4R gerg Fde
Rl A BMIZF A8 #A Ao tigt o U2 4
Zx)g}1 3k, Rimm $(1995) & 654 m|qte]
A E dlg] JolEdHET BMIZL AEAAR
23} ] #o] &2 Hlg 654 o)A Frld =
BMIEC} &2 JgolsdHrt Adadsa a6y
ol ¥ ¥tz 3tHTh

H] 2 o] AP ME 32 Yol &y vhE F7
2% eaE wiAE 4 gAY ol g AAES g
22 E o 604 nIFke] A<l FAel glol EAA|HA
W3lE diedsle ¥]T XIE2ME Katsura 250} A
A BEE Ve E 38 d9elEdHEtts BMI
£ ARg3ke Aol mEEojA ol & Ao s Azter.

19911 2] 3] Jrdol &M kol wat A3 vjgt
I O8A g Fo vrol F it E3AA
2] W32 v waldey, 44 »lgilA HDL - &3
2B 83 424 AR G F7HEe] a%A g2 A%
B} §o)alA Ak, Katsura 250} A% A
Fth. a8l BMIZ /3 vghrdAe] S7HER
AdrRt folsiA FolA 2 AAYY. ol @
A B ARFE0) A|3te] AAATE A AR
37 AEBAAS] 985 TR Fo= W
g 7FeA4e] the A& AAke '

by F7AEQ FHATE B8 oz A BRk
A BE9] Wslel A=) wslete] #AGS got
B3, H93 AES gide e FAHRARE A
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p<0.05), Katsura X]3=(r= —0.144, p<0.05)2} £<]gt &

¢

-—

- 447 -



o] Aol it o} F BMIZL 71 & A
< Bgth

4.199149) 3)2] ol E VI Z £FT AF, A
g uukgo] 18X ¢4e o] Hs] HDL - Z32H|
23} ATAHR Y /1% FelsiAl o w3t
(p<0.05). Katsura 2| 5=9] A% A 2HE HA
t}. BMIZ E73 A9 E GA] vjghFo] 21%2] &
& Foj u]s] HDL - A8 &, 422824 g5
Z71HEo] frolahA Rkrh(p<0.05 £ p<0.01). T
AW BMIZ E73 3¢ wjwst 2o F7hEol
FrolsHAl T heHp <0.05).

olide] An= Mo}, Al P4 Z2AESA 3
ARz Wzt )3 vgtzel A 2 BMIZ} 3
o=@ 8|y} Katsura A|4HT} © AAE Ao
Azt

goE8

B4, 729, e, AR, 8, olFT, oizdA,
7234, 289, Ade. A FEAY A FR
ol A HREAEo} AR A s}e} ARy A7
o8] FAIsheE AR 1995, & 107

ATt A, A g e el B}, 1992, % 38

oqls], o], M, =&, Fed. 4 33 Z=2A
o] A BX P YA #AA. F=FH
313 A} 1994;16(1):28~ 40

ol g3, A, vAR, =87, ARs. A7l AF AEH
A AY A9 879 AR, IFFHA|
1993;15(2):132 - 148

A, SN ATe] a0 e) B, o] §3]A|
1995;28(2):282 - 286

3P, v Bl g FEHEA] 1990;23(5):333 -
336

AlRoomi KA, Dobson AJ, Hall E, Heller RF, Magnus P.
Declining mortality from ischaemic heart disease
and cerebrovascular disease in Australia. Am J
Epidemiol 1989;129:503— 510

Benfante RJ, Reed DM, Maclean CJ, Yano K. Risk
factors in middle age that predict early and late

onset of coronary heart disease. J Clin Epidemiol

1989;42:95- 104

Bray GA. Obesity, definition, diagnosis and
disadvantages. Medical Journal of Australia 1985;
142:52- 58

Castelli WP, Garrison RJ, Wilson PWF, Abbott RD,
Kalousdian S, Kannel WB. Incidence of coronary
heart disease and lipoprotein cholesterol levels. The
Framingham Study. JAMA 1986;256:2835— 2838

Croft JR, Keenan NL, Sheridan DP, Wheeler FC, Speers
MA. Waist— to— hip ratio in a biracial population:
Measurement, implications, and cautions for using
guidelines to define high risk for cardiovascular
disease. J Am Diet Assoc 1995;95:60— 64

Donahue RP, Abbort RD, Bloom E, Reed DM, Yano K.

. Central obesity and coronary heart disease in men.

Lancet 1987;1:821— 823

Egan BH, Bassett DR, Block WD. Comparative effects of
overweight on cardiovascular risk in younger versus
older men. Am J Cardiol. 1991;67:248 252

Folsom AR, Kaye SA, Sellers TA. Body fat distribution
and 5 year risks of death in older women. JAMA
1993;269:483 — 487

Garrow JS. Treat obesity seriously — clinical manual,
Edinburgh, Churchill Livingstone, London, 1981

Haarbo J, Hassager C, Schlemmer A, Christiansen C.
Influence of smoking, body fat distribution and
alcohol consumption on serum lipids, lipoproteins
and apolipoproteins in early postmenopausal
women. Atherosclerosis 1990;84(2— 3):239— 244

Jakicic JM, Donnelly JE, Jawad AF, Jacobsen DI,
Gunderson SC, Pascale R. Association between
blood lipids and different measures of body fat
distribution: effects of BMI and age. Int J Obes
Relat Metab Disord 1993;17(3):131- 137 -

Krotkiewski M, Bjorntorp P, Sjostrom L, Smith H.
Impact of regional metabolism in men and women —
importance of regional adipose tissue distribution. J
Cli Invest 1983;72:1150— 1162

Lapidus L, Bengtsson C, Larsson B, Pennert K, Rybo E,
Sjostrom L. Distribution of adipose tissue and risk of
cardiovascular disease and death: 12— year follow up
of participants in the population study of women in
Gutenburg, Sweden. Br Med J 1984,289:1257— 1261

- 448-



Larsson B, Svardsudd K, Welin L, Wilhelmsen L,
Bjorntorp P, Tibblin G. Abdominal adipose tissue
distribution, obesity and risk of cardiovascular

13—Year follow—up of
participants in the study of men born in 1913. Br
Med J 1984;288:1401 — 1404

Martin MJ, Hulley SB, Browner WS, Kuller LH,
Wentworth D. Serum cholesterol, blood pressure,

disease and death

and mortality : implications from a cohort of 361,
662 men. Lancet 1986,;2:933~ 936

Millar WI. Population estimates of overweight and
hypertension in Canada. Can J Public Health 1981;
76:398— 403

Norgan NC, Ferro—Luzzi A. Principal components of
body fatness and subcutaneous fat patterning. Hum
Nutri Clin Nutr 1985;39¢:45- 53

Phillips A, Shaper AG. Relative weight and ischemic
heart disease events in hypertensive men. Lancet
1989,1:1005— 1008

Reaven PD, McPhillips JB, Barrett — Conner EL, Criqui
MH. Leisure time exercise and lipid and lipoprotein
levels in an older population. J Am Geriatri — Soci.
1990,38(8):847— 854

Rimm EB, Stampfer MJ, Giovannucci E, Ascherio A,
Spiegelman D, Colits GA. Body size and fat
distribution as predictors of coronary heart disease
among middle — aged and older US men. Am J
Epidemiol 1995;141(12):1117 - 1127

Roenbaum S, Skinner RK, Knight IB, Garrow JS. A survey
of heights and weights of adults in Great Britain.
Annals of Human Biology 1985;12:115— 127

Stamer J, Wentworth DN. Baseline serum cholesterol and
6~ year mortality from coronary heart disease in 356,
222 men screened by the Multiple Risk Factor
Intervention Trial. Circulation 1985;72(supple 1 ):185

Sznajd J, Rywik S, Furberg F, Pajak A, Kurjata P, Williams
OD, Sznajderman — Ciswicka M, Misiowiec P, Irving
SH, Baczynecka E, Wagrowska H, Abernathy JR,
Czamnecka H, Thomas RP, Komopka M, Morawska L.
Poland and US collaborative study on cardiovascular
epidemiology: 1. correlates of lipids and lipoproteins
in men and women aged 35— 64 years from selecied
Polish rural, Polish urban, and US samples. Am J
Epidemiol 1989;130(3):446— 456

Trans IV, Weltman A. Differential effects of exercise on
serum lipid and lipoprotein levels seen with change
on body weight. JAMA 1985;254(7):919— 924

US Dept of Agriculture. Dietary Guidelines for
Americans. Washington DC, 1990. Publication 261 —
495/20124

William TF, Robert II, Donald SF. Estimation of the
concentration of low density lipoprotein cholesterol in
plasma, without use of the preparative ultracentrifuge.
Clinical Chemistry 1971;18(6):499 - 502

Wing RR, Matthews KA, Kuller LH, Meilahn EN,
Plantigna P. Waist hip ratio in middle— aged
women; Association with behavioral and
psychosocial factors and with changes in
cardiovascular risk factors. Arteriosclerosis and
Thrombosis 1991;11:1250—~ 1257

Wing RR, Jeffery RW, Hellerstedt—~ WL. A prospective
study of effects of weight cycling on cardiovascular risk

~ 449~



