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o AFA WEHA Fa gyPedene nFY
2HE¥2, n¥Y, FQ, uD, Bud, LER
%, A3%7), 28dX $2 § 4 Az, AE=
' EAeAN, 4Fe ARY AFAA B Ao
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AARE o FES AN A e A
o H# R, £ AxRc Fxe] AL BYEY
Age] 4 Fgel] o 2 YY¥E nAdn @
O wgle] BAEWARe Wy U Ao
fAE 7Hd BAME ol $AF s ¢
A gAT, ARHE F8 JlAoZE vT n
& AAgFe 371 2 Qud?? ndgg, 9w
¥, L2Y2HEUZFS TUE 2AYSF T3
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detzAlE A% vt B VFde AR
&, EE2AZ, AskAY T, AR A4
HAA MR Wo) Agstn Yo P aayg
WA F WEE A Ee oA s u
Jote R b @A) ulgtd Tud g7
Ag AFAE FF F, uue] YA A&
71 5 A AARQA v FhiEs £
Aol 2R *Y, AzuEy By
& 24 AAE 97% (Framingham
study)®l 271 AFNE, H%te FATAAS
o 7Yy =98 9¥adel ohiatn AW,
agu o] AFE WrIe] 2AEAIZ AFUE
o P%E NP WEolFn Wow, 6de
FH A B A F=(relative weight)d T4F
dAfe] FAYL KA @srodt, 8dzt
Az E E Alolo] 4% #dol UNZ,
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227170 149, 209 zEl: 26do® Zojd
£2 go4e He ARG, Yoy azlPq)
AE g 98ede] e A 23 ¥
Az FYFAAPe] ekt Hdr|Eee) A
Z Z717h @SR WP SWHY A¥s
Qo] "k AL £9E wWaln glo] wudHz
%lé) 713te] AR WAl Fadttm vasn g
o,

ety AEH BYEAAR] By P
of 23 FHEAL WRH ©, o] W BH ¢
Fuzle 7L A el B 471 G AFel
o, olo} & ARE 2000 Fd71EH 404, 500
BAS A7) MEFHEF] BHFALBY AYAR
o PAE G BAYL AESTA @}

I. chet & U8

#F gge Tl Axiste 3 AFIALAN
19713 3¥5E 19783 129 Alolo] AR Eat
=22 7Hed AP AR 19924 649 1Y 7€
o2 gt 40M olAolUA o] wWiZkA] A o] FAL
o) 2RI e AgFAA (A7) 59288
stgch, B d7elA (dA<Dels §& YA 7
Alg) ARE 712N e 2JE FENIE A
22 3ot

1) YAHA] 43 0] 23-294) Alels] &3k AN,

2) W= (Broca@W) e EE AF((HUZ-
100) x0.9)el i@ A 2 F< ¥ (percent
ideal body weight, PIBW)e] 90% <PIBW
<110%%1 A,

3) m AAMSY B3 @9o] $4< AN, aElxn

4) F&7 2 8371 g€¢ol #d 140mmHg
9 90mmHg 1) AR,

Aol 270& FFMe ZE AIYES dider
1992 79 24 ¥E 99 30U7A AE ¥sh,
F&e ~d &, F4A%, high density lipopro-
tein (HDL) 23 28l E3 4% &3adct, &
e AAbdel #AAE 10-208-%< <HF A2 o
= #ASdA FF A, AL APH FEGEHRE
Qe ¥ APESE Yo, FEd2HET F4
Are m2W™ol olal ShimadzAt AEEY ¥
A71{CL-7000) & °l&3te] #AAtstsds, HDL-Z

dsge Yudes s

=W F (weight change, W.C.)ofl tig &
Me HA @ A AF AFA A NFE
Hlmsle) AAtM FALE A o]l (el AMF
ZaA, (o™ AF FVHAR Yra o] F AF
FaAd At AF HFHRe] $93 (median) &
F3te] 93] (median=-2)°138} &, W.C. £ -2.
Okg?dl AL AF 74T (weight lost group,
W.L.G.) 22 Fasith. 1 d& AA dIAE
9] AFAFHAAM 50 percentile® 75
percentiled|X 2zt A FHAFFL 6.0kgd
10kg$ F3h, BA WA FoA AF A
©] 50 percentileZtAlel # @3t &, -2.0kg (
W.C. < 6.0kge A5 EHT(weight stable
group, W.S8.G.), 50 percentilesld 75
percentilee] @& &, 6.0kg { W.C.
10.0kge 7Ax=%F7FE (mild weight gain
group, M.W.G.G.), 83 T5percentile °|
Azl HFse & 10.0kg<W.C.= 1%37}
+ (severe weight gain group, S.W.G.G.)2.
2 BH30

EN A 512 5 (atherosclerosis index, Al}&
2o 26| E§/HDL- 24 26 € FH ez, z2n
low density lipoprotein(LDL) F# X8 &
Friedwald® e 24 (LDL-Z#2818 = 334
2dlE - HDL - Ed208 - (242%/5)%
o] §38te] Ztzt Tt

A A TEAEA 54, ARER, YT A
@A ARF4e AEZAE 53 3o,
AEE AL Breslow 476 AF2 HidHe
o A BHE S5 F 33 o), FA& <t
A4S 5L Y £F HEe A4S, oldYy
Al i de 44, 4L 78 2 A e
e A, FUADLZ 7-8A17H) AS, olm Y
TEE body mass index(BMI)7} 20.0~24.9
AlolQl ZAR-E F2 §@olgEd 4 FEuit |
HEg Ak 19 ¥ e 0Wos &,
2 Fo] 0~3H & UY¥ AREH (bad), 4~5HL
H¥ (fair), 2383 6~74& F2 AFsw
(good) 2.2 EFHBAHT,

A% YEF4e Hrle ‘Framingham
study oA AR2jdEigtd a9 HItE A8 ALE
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Table 1. Classification of criteria for dependent variables

Criteria
Dependent variables — n
SBPY ¢ 140mmHg > 140mmHg
DBPY { 90mmHg © > 90mmHg
TCc? { 240mg/dl > 240mg/dl
TG? < 200mg/d! > 200mg/dl
HDL-C? > 35mg/dl <  35mg/dl
LDL-0? < 160mg/dl > 160mg/dl
A? ¢ 45 > 45
Uric acid? ¢ Tmg/dl > Tmg/dl
Shortness of No Yes
breath
Palpitation No Yes

SBP : Systolic blood pressure

DBP : Diastolic blood pressure

TC : Total cholesterol

TG : Triglyceride

HDL-C : High density lipoprotein cholesterol

LDL-C : Low density lipoprotein cholesterol iderved by Friedwald formula,

LDL-C= {TC - HDL-C - (TG/5)!

Al: Atherosclergsis index, Al= TC/ HDL-C
1) WHO(1982)%

2) NCEP(1988)%Y

#Y AE FE o] AY YTl B 10
A Bate Algaigien olg A4sAA AA o
Aol FYA o) 4E A WFIY 2 39
A mgre BY 9EFPez kY o 3 A
¥e oA AJAAe we F A2 GFh
2, Q4 AZE 508%S AFIAA AA O
A9 F4gt o)13E F& 74 (high hardy),
9% vig 22 24 (low hardy) 2.2 #F
do} Ao Nz w1 2L wI gL 2
A/ARET Fe AAN/ARY, uRo] Tahd
A28 A#¥(health type A)'# A8 ARY
(true type A)'S2 F2aAct.®® A9 g%
Fas A4 2A9) AsE ARE 47 o€
O Dguptle) Qe g,

Zge] 4o 9dx A7 AFAF (long-term
weight change) ¥ =] mE Al2ATeH 54,
AEET, YERY, A¥WA N334, W,
YA, FUARAS Az 8iwe FAEA
2 Qoluy] 98 BARADH X -testE YA
o},

AFUFH=d g BYFHAH) f¥.ql
2 Fel v fuEg golir] S8 AFEEE
& 712 A vaddee AFdsT, 4%
Z7te 283 1EF7IEeE dtx, aNEHE
B #1¥aq 2 4L J1EHE HFE 24
(Table 1)2 ¥H/3l9 2X2FE °©]&38l9 odds
ratio® T+

HYEAAS AQAY L L 42 FEUS
£ 8t (Table 1) #dxE 898 Ik k= |

A8l SPRFEN AFHE (raw data), A=,
=395 (0=no or less than 3 times/week,
l1=over 4 times/week), FI9% (0=no,
1=yes), £ E9H(0=over 2 times/week, 1=no)
aejn FEFdel 33 stepwise logistic
regression W & o] £3dte] B -coefficientE T+
Ak weld BAEN RS AHE 9o =P

TE o ndsldn A FHEo R JIgFHS
)X #gEUAdge] J¥a0 2 FH(FHEH
Fo e YFBHTES dEFE A

A

stepwise logistic regression WHO R A FitA
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Table 2, Distribution of study population by demographic characteristics and weight change

Weight change

W.L.C. W.S.G. M.W.G.G. S.W.G.G. Total
No. (%) No. (%) No. (%) No. (%) No. (%)

Total 40(100.0)  257(100.0)  127(100.0) 168(100.0)  592(100.0)
Age(years)

40-44 14(35.0) 119(46.3) 53(41.7) 77 (45. 8) 263(44.4)

45-49 24(60.0) 112(43.6) 58(45.7) 81(48.2) 275(46.5)

50-54 2(5.0) 26(10.1) 16(12.6) 10(6.0) 54(9.1)
Department

Field worker 38(95.0) 231(89.9) 106 (83.5) 157(93.5) 532(89.9)

Office worker 2(5.0) 26(10.1) 21(16.5) 11(6.5) 60(10.1)
Shift form

No shift 18(45,0) 99(38.9) 48(37.8) 61(36.3) 226(38.2)

3 shifts 22(55.0) 158(61.5) 79 (62.2) 107(63.7) 366 (61. 8)
Educational level

Primary 0(-) 11(4.3) 4.1 4(2.4) 19(3.2)

Middle 7(17.5) 34(13.2) 16(12.6) 25(14.9) 82(13.9)

High 27(67.5) 178(69. 3) 87(68.5) 123(73.2) 415(70.0)

2College 6(15.0) 34(13.3) 20(15.7) 16(9.5) 76(12.9)
Religion

Protestant 5(12.5) 41(16.0) 23(18.1) 36(21.4) 105Q07.7)

Catholic 3(1.5) 250.7) 12(9.9) 15(8.9) 55(9, 3)

Buddism 13(32.5) 87(33.9) 35(27.6) 49(29.2) 184(31.1)

Others & none 19(47.5) 104(40.4) 57(44.9) 68(40.5) 248(41.9)

L. G, :Weight lost group.

W, G. G, :Mild weight gain group.

W.
W.S. G. :Weight stable group.
M,
S.

W. G, G. :Severe weight gain group.

T, AEFVE 2En RV 5 ATWED
2 (dummy variableZ A2]) odds ratiod 73
oo, B-coefficient?t EF 2.3 (standard error)
g ol &alM 95% A= TF7TH(95% confidence
interval, 95% C.L)& T3l {24 HEE&
shct,

o 4 A

A 5924 AFAFE FES durA 54

€ Table 29 At} &, AFWsdE £XE AF
Favol 40822 6.8%, AFBHUTL 25732
2 43.3%, Ax37he 127922 21.5%,
32 3=F/EL 168HL R 28.4%tE 2%
o] 149 oA AA tidatel 7 A
45,66+3.934 Fom, 45-494 AJFol 46.
5%2 7} Bttt S F-REAe 448y 2471
532Heo 2 89.9%% o, AMFZE 2EAE 609
22 10.1%99. SFYHe AFI7A0 226
Hoz 38 2%l Hisl 3ut) 25271 3667
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2 61.8%%HY. nSFES 1E °] 70.0%°1 7F et

o, Fxne Bast 184“5‘ (31 1%)e2 713 3%t AZEHFNAME BMIZE 20.0-24.99) %3
o A%, TFEA, el m%%éﬂ} Za BRI} 91.4%2 P B vE) AEGAT
% Ztzbe] WEFER ASUEDIAN KA o] CdMe BMIZE 19.901351¢ ofdA}bst 52,5%, 1

Table 3. Distribution of study population by life style and weight change

Weight change

W.L.C. W.S.G. M. W.G.G. S.W.G.G. Total
No. (%) No, (%) No. (%) No. (%) No. (%)
Total 40(100.0) 257 (100. 0) 127(100. 0) 168(100.0) 592 (100.0)
Body mass index"”
Lean (-19.9) 21(52.5) 13 (5.1 0(-) 0() 34 (57
Normal(20.0-24.9) 19(47.5) 235(91. 4) 96 (75.6) 61 (36.9) 411 (69.4)
Obese (25.0-) 0( - ) 9 (3.5 31 (24.4) 107 (63.7) 147 (24.9)

Frequency of alcohol drinking
No

] 9 (22.5) 66 (25.7) 33 (26.0) 47 (28.0) 155 (26.2)
< 3 times/week 28 (70.0) 168(65.4) 80 (63.0) 107 (63.7) 383 (64.7)
< 4 times/week 3(17.5) 23 (8.9) 14 (11.0) 14 (8.3 54 (9.1)
Amount of cigarette smoking
No 14 (35.0) 109 (42.4) 52 (40.9) 65 (38.7) 240 (40.5)
< 1 pack/day 18 (21.2) 109 (42.4) 55 (43.3) 73 (43.5) 255 (43.1)
= 1 pack/day 8 (20.0) 39 (15.2) 20 (15.7) 30 (17.9) 97 (16.4)
Sleeping hours
< 6 hours/day 14 (35.0) 66 (25.7) 35 (27.6) 43 (25.6) 158 (26.7)
7-8 hours/day 25 (62.5) 183 (71.2) 90 (70.9) 122 (72.6) 420 (70.9)
= 9 hours/day 1 (2.5 8 (3.1) 2 (1.6 3(1.8 14 (2.4
Frequency of exercise
No 19 (47.5) 120 (45.5) 63 (49.6) 86 (51.3) 288 (48.6)
< 2 times/week 12 (30.0) 84 (32.7) 37 (28.1) 58 (34.5) 191 (32.3)
= 3 times/week 9 (22.5) 53 (20.6) 27 (21.3) 24(14.2) 113 (19.1)
Take breakfast daily
No 13 (32.5) 55 (21.4) 21 (16.6) 30 (17.9) 119 (20.1)
Yes 27 (67.5) 202 (78.6) 106 (83.4) 138 (82.1) 473 (79.9)
Take snack frequently
No 31 (77.5) 168 (65.4) 82 (64.6) 117 (69.6) 398 (32.8)
Yes 9 (22.5) 89(34.6) 45 (35.4) 51 (30.4) 194 (67.2)
Breslow index *
Bad (0-3) 15 (37.5) 40 (15.6) 30 (23.6) 53 (31.5) 138 (23.3)
Fair (4-5) 19 (47.5) 161 (62.6) 71 (55.9) 93 (55.4) 344 (58.1)
Good (6-7) 6 (15.0) 56 (21.8) 26 (20.5) 22 (13.1) 110 (18.6)

For abbreviations see table 2.
*X2=611, p<0.01, *+X2=237.03, p<0.001, df=6.
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=Z7td A+ BMIZF 250]41 HHA7 63.
7% 2 %olg o)zt AATHp0.001). Bresl-
_‘

15.6% 4l ®lsl AFFoTL 37.5%,
6-742 %

n=ZIEAA G A7EEg 7k A

o] @Wotow, FL AZAFIEL M AHE &
o}alA 21ek(p<0. 01, Tabled).

AT dAF ARY GBI &t Al
395 o2 66.7%, BRY BELAd &3te Al
T 197922 33.3%c°1%Uch ARY WFFEL
AZERFAME 61.1%Y v} AFTLT
70.0% R LESNT 18.0%% FAF Ao|7t
ARTHpP0.01). ARY HEWAL Lite A
2, ZAAel ¥ &l [ FoF Aoy v
ERUR] eFgtAIRE AAQlAgel ¥ AAT ARYS
gEAe AFRAFANA 53.6%, AFBATA
59.2%%¢] H¥ REENFAE 44.3%2 HA
om, A0 ¥ "HE ARY PFFE &
Bt Alge LT 46.4%, AFEUTA
40.8%9] ¥|&E LE=Z/FANE 55. 7%= B
skt}H(Table 4).

AT BARe AdFgez ‘st Ide F
Aol Sl AR, MEHaFME 40.0%, M
FEAZAME 40.9%Y H#H AEF7HEA
£ 52% 281 EFIFAAE 62.5%2 #9
& VAL BATH(PC0.001). ‘FHEe] F2F
Add de F40 e AgE AFTAFA
= 2.5%, AFBHUTL 4.3%Y4 v, A=F
712 e 7.9% 21 LEF7HEL 10.T%E #9
@ BAAPL LAt (p<0.05, Table 5).

Axgiate £27 €, #A7 ¥, 24
A4, FAARASF a2ln 84 HFFLT
Ae 4z 115.13+13.98 mmHg, 72.88+10.
49 mmHg, 111.65+35.58mg/dl, 3.61+0.77
283 4.90+1.06 mg/dlel eyt #Fo] F7t

+2 Zvlsld 2=FvIEAME 4 124.82
+18.38 mmHg, 80.09+13.08 mmHg, 167.
24+92.79 mg/dl, 4.51+1.13 283 581+
1.13 mg/dlZ #9% Hol& BArh % FAx
883 LDL-ZH 2882 A5AsTAe 34
183.70+35.41mg/dl R 109.55+41.43 mg/dl
ojglen, REF7TdAMe A 196.45+37.
08mg/dl 2 118.34+34. 18mg/dle s #Fo|
71 2 BFAT 2 Aole HosA &%t
t}. HDL-Z#28E&& AFRATNA 51.83:
8. 8Tmg/dlolR eyt AEFIMEoE T2 Yo}

Table 4. Distribution of study population by behavior pattern and weight change

Weight change

W.L.C. W.S.G. M.W.G.G. S.W.G.G. Total
No. (%) No. (%) No. (%) No. (%) No. (%)
Total 40(100.0) 257(100. 0} 127(100.0) 168A(100.0) 592(100.0)
Behavior pattern ¢
Type A 28 (70.0) 157 (61.1) 79 (62.2) 131 (78.0) 395 (66.7)
Hardy/type A
Healthy type AV 15 (53.6) 93 (59.2) 42 (53.2) 58 (44.3) 187 (47.3)
True type A% 13 (46.4) 64 (40.8) 37 (46.8) 73 (55.7) 208 (52.7)
Type B 12 (30.0) 100 (38.9) 48 (37.8) 37 (22.0) 197 (33.3)

For abbreviations see table 2.
1) high hardy/type A, 2) low hardy/type A.

+ X2=7.93, p<0.01, df=3 (between type A and type B)
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Table 5. Distribution of study population by subjective symptoms and weight change

Weight change

W.L.C. W.8.G. M.W.G.G. S.W.G.G. Total
No. (%) No. (%) No. (%) No. (%) No. (%)
Total 40(100. 0) 257(100.0) 127(100. 0) 168(100.0) 592(100.0)
Shortness of
breaths»
Yes 16 (40.0) 105 (40.9) 66 (52,0) 105 (62.5) 292 (49.3)
No 24 (60.0) 152 (59.1) 61 (48.0) 63 (37.5) 300 (50.7)
Palpitation *
Yes 1(2.5 11 (4.3 10 (7.9 18 (10.7) 40 ( 6.8)
No 39 (97.5) 246 (95.7) 117 (92.1) 150 (89.3) 552 (93.2)

For abbreviations see table 2.

* X2=3.97, p<0.05, **X2=19.63, p<0.001, df=3.

Table 6. Values of blood pressure, lipids, atherosclerosis index, and uric acid by weight

change

Weight change

W.L.C.

W.8.G.

M.W.G.G.

S.W.G.G.

Mean+S.D

Mean=S.D

Mean=S.D

Mean+S. D

SBP (mmHg) **

115.13+13.98

118.97+13.96

120.52+12.53
76.80+ 8,93
193.72+33.82
138.43+£67.56
46,36+ 8.22
120.40+32. 77
4.31% 1.08
5,30+ 1.10

124.82118.38
80.09+13.08
196.45+37.08
167.24+92.79
45.13+ 9.36
118.34+34.18
4.51+ 1.13
5.81+ 1.13

DBP (mmHg)+* 72.88+10.49 75.97+10.83
TC (mg/dl 183.70+ 35.4 188.42+39.40
TG (mg/dl) »+ 111,65+ 35. 58 117.34%60.21
HDL-C(mg/dl) ++ 51.83+ 8.87 47.83%+ 9.74
LDL-C(mg/dl) 109.55+41.43 117.40+37.23
Al= 3,61 0.77 4,19x 1.97
Uric acid 4.90+ 1.06 5,06+ 0.98
(mg/d1} »»

For abbreviations see table 1. and 2,
* p<0.01, »*»p<0.001 by ANOVA

A n=F7ledME 45.13+9.36mg/dl 2 /9
@ Aol & B HATH(p<0.001, Tableb).
AFEAFL dxzro HA vimidEe A
FRAET, AEZ/T 281 1EF7MEeR )
A, #ATRAL HEa 2 FAE JIEHe
FZ 2/ (Table 1) 2 E/8ld 2x 2K & o] &3}
o odds ratic®} 95% A= FLE FHL AF
Zdawe A ‘gol AR rige] FEFD
Add = (4543, #3571 89, 9 99,
2 2HE agn FAAY 5L AU

odds ratio 1.0 tha] 22 odds ratio® e}
AA F2Ag Aole ARZ, HDL-Fd2HE
& WA odds ratiox 2 0. 26(95%
C.1.=0.12-0.67), 0.47(95% C.1.=0.02-0.94)
2 FsA Bl AEEsTAAE Hol x
e ALFAT AolEAd EE odds ratie(l.
57, 95% C.1.-1.01-2.46) & YEiz, 1EF
7hHEdA e, ‘gl At e ALGEAFL odds
ratioy= 2.41(95% C.1.=1.59-3.67), '7}&ol
FEFE Add & A4F29 odds ratior 2.

T T
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Table 7, Odds ratio of subjective symptoms, blood pressure, lipids, atherosclerosis index and
uric acid in reference to W.S.G. by weight change

Weight change

W.L.G. W.S.G. # M.W.G. G S.W.G.G.
Shortness of 0.97 1.0 1.57* 2.41° "
breath (0. 46-2. 00) (1.01-2.46) (1.59-3.67(
Palpitatioin 0.61 1.0 1.19 2.68"
{0.10-3.80) (0. 73-5. 00) (1.16-6. 26)
SBP 0.47 1.0 0.70 2.31""
(0.13-1.71) (0.31-1.56) (1.31-4.09)
DBP 0. 37 1.0 0.91 2.18*
(0.10-1.32) (0.41-1.79) (1.28-3.70)
TC 0.81 1.0 1.01 1.62
(0.27-2.42) (0.46-2.21) (0.85-3.08)
TG 0.63 1.0 1.66 4,11
(0.17-2.33) (0.90-3.81) (2.27-7.50)
HDL-C 0.26"* 1.0 1.06 1.86°
(0.12-0.67) (0. 49-2. 25) (1.01-3.44)
LDL-C 1.03 1.0 1.04 1.28
(0.38-2.76) (0.62-1.72) (0.66-2.49)
Al 0.47° 1.0 1.26 2.19-*
(0.02-0.94) (0.78-2.02) (1.43-3.34)
Uric acid 1.06 1.0 1.55 3.39 ..
(0.28-3.95) (0. 58-4. 08) (1.57-7.44)

For abbreviations see table 1. and 2.
# standard group

Figures in parentheses are 95%Confidence interval.

«+p<0.05, ++p<0.01, » » »p<0.001.

68(95% C.1.=1.16-6.26), %71 ¥4 odds
ratio® 2.31(95% C.I1.=1.31-4.09), &A~1¥
el odds ratiots 2.18(95% C.1.=1.29-3.
700, 2A4A%e odds ratios 4.11(95% C.1.
=2.27-7.50), HDL-Zd2HE9] odds ratiot
1.86(95% C.1.=1.01-3.44), FHA3A| 49
odds ratiot 2.19(95% C.I1.=1.43-3.34) 17
3 84ke] odds ratiox 3.39(95% C.1.=1.57-
7.44) 2 2% aZF7+TF6A Fel&dA =0
(Table 7).

e 9¥eqd ¥ T4 4E F&5

HEE SR ol ¥Ho) YL v 445
e AFEE, 9%, #FdY, F44%, £549%
a8 PEIRE SYAFR o stepwise
logistic regression WH & ol &3l -
coefficient® T walr FFEUA P B
dE 79 ZHHSLE O 2389 p0. 055

A AFEFO] Fl@ YL & PEL ‘Fo]
@' il FEFT A e AAEFAH F
%7 €%, #371485, $4A%, HDL-Z¥ &~
HE, F938XF 28z 84 Folyh. 49
o] ®oid FYL £ Y8 FFY2v e
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Table 8, B-coefficient for significant variables(p<0.05) of independent variables by

logistic regression analysis

DeIn 3 tdent .vam})”es les W.C Age Alcohol Smoking | Exercise ]i:;::;?lr Lo}g}l;ll)(gh
Shortness of breath 0.0641 0.7748 780. 66
Palpitation 0.0937 281. 54
SBP 0.1121 440, 02
DBP 0.1083 507.74
TC 0.0794 392.81
TG 0.1179 458.00
JDL-C 0.0754 0.4765 607. 37
LDL-C 0.0570 379.53
Al 0.0797 0. 3895 0.3710 738.61
Uric acid 0.1024 315.55

For abbreviations see table 1 and 2

LDL-2# 2HEI0 2, Fdo] 9%< & 3=

FHAGAFRLH, 50 9% & FES
‘gol At'e A#RFA, HDL-ZFH2HE 22
FHAHAFIUR, T HFae I
F2 &% (Table 8).

Stepwise logistic regression@3} A Fo)
FAT YL £ GER Fo] At e el
5T ARG & AA3A, %71 95, 3%
7l ¥, 4R, HDL-ZdxHE, 349733
259l g2k i e A%, 857, §9, %
a8z PFEFHT 5L o 28 ¥ (adjusted) F,
AFEEL S PE2T o8 A stepwise logistic
regressionWH 2.2 A S04, BEF7E 18
3 =FE F AFHEHEFIE (dummy
variable2 A2l) odds ratic® THenl, #-
coefficient®} EF 22 (standard error) & | &
1A 95% 212177H(95% confidence interval,
95% C.L)& 738 #9949 AAE st )
FZaTde HDL-Z82HE odds ratio® 0.
26(95% C.1.=0.09-0.77), E=73A3 A5 odds
ratioe 0.37(95% C.1.=0.18-0.72) & #2l3lA
2ol Hla, ARFrlFeldE Bz fo
A 2 B2 gD, REEFANE &
o] At} ol opdds ratior® 1.75(95% C.1.=1.28-
2.38), aa ‘7hgol FEFT At 9 odds
ratiow 2.05(95% C.1.=1.07-3.95), +#%7] &
¢t odds ratiox 2.53(95% (C.1.= 1.55 4.

tio K oy flo

11), #37] "ste odds ratios 2.41(95% C.
1.=1.51-3.86), F3A%2 odds ratior= 2.81
(95% C.1.=1.76-4.51), HDI, 22 E9
odds ratiow 2.28(95% (.1.=1.02 2.51), 5%
Aex) 9] odds ratio® 2.16095% (.1.=1.55
3.03), 24k odds ratio® 2.20(95% C.1.=1.
30-3.74) 2 felatA gskeh(Table 9).

V. o #

SEdeel el e 254 ol%e dAEL T
22 Auid, 2E F AT L A" Yeo)
8 5 o2 adez AAF BFo| il £
9, = HeydenFT*ol olat®l ow olfe]
F Z7te €5 AAY FHoz FEgn
Aok Azt BEAZ L AN A 42
Hoz TZHA Yo B A7 AR HF
2 olgste Zo| o FAclgm sh=dl o] A7zt
A 254, AR 21-2241 ARTo] ARG
T HFTT wue Prie B3 e me o
A7t Qlou}, YwtHoa ALgE: BAWE U
' EZAZe] u@ dA AFe v (PIBW) el
90%°14, 110%vIed W Adoletn gt ®
2 A7E olg ge ol 2As G YA A,
24-294 9 oln], 90% <PIBW<110%°]1,
=% 2 =9 dA das gAeln, 37 ¥

— 140 —



— o4 9

A7) AF HES F4UAYR AYeHe] FAY —

Table 9, Odds ratio between significant variables and weight change adjusted for age,
alcohol, smoking, exercise and behavior pattern by logistic regression method

Weight change

W.L.G. W.S.G. # M.W.G.G. S.W.G.G.
Shortness of 0.69 1.0 1.13 1,75
breath (0.42-1. 15) (0.81-1.57) (1.28-2.38)
Palpitatioin 0.44 1.0 1.46 2.05*
(0.10-1.98) 0.71-3.00) (1.07-3.95)
SBP 0.47 1.0 0.76 2.53*
(0.16-1. 40) (0.41-1.42) (1.55-4.11)
DBP 0.37 1.0 1.01 2.41**
(0.13-1.10) (0.57-1.09) (1.51-3.86)
TG 0.46 1.0 1.27 2.81**
(0.14-1.20) 0.74-2.17) (1.76-4.51)
HDL-C 0.26* 1.0 1.34 2,28
(0.09-0.77) (0.82-2.19) (1.02-2.51)
Al 0.37* 1.0 1.25 2.16**
(0.18-0.72) (0.87-1.81) (1.55-3.03)
Uric acid 0.70 1.0 1.01 2.20**
(0. 48-4. 30 (0.53-1.92) (1.30-3.74)

For abbreviations see table 1 and 2
# standard group

() 95% C.1.

* p<0.05 **p<0, 01

gto] 140mmHgri%tolx a2n &47] el
90mmHgT| 9] A& QAL BFAl ‘7)ol A
o] Az FTe FH3FL AUt

AZHEd we AFgaFE, AFEAFE, 4%
Z7lTe s 381 IEFVTLE UFULHA,
AZRFTE AHE A7EE & /AT Aol
2 RolA #3ich

HEhe By, aAYF, 289 ¥ 498
AP 59 #;EA Yo YA T A A2

3ol #AE za¥ 7 vz dA ey

vigks B el FAsL wiwle] iR
TE vtz FvE oE 8918 Hge] W™
AAA PEErle g otk a2y we 4
T Anpgo] H|nd ARdA g5 AW &
g 9L APHgo] &S Bo 3 g, 1959

WEE 197246704 T5uE g thaos m gbet
el zAE upo] mEw*® waw (BMD I 25
g golN® do] RO AR Z7bo] v
Akl Abdgol ZF@om gtk wdd
‘Framingham study’2] 97 AAE BH A F
9 ZAE e 2 ATEE 2Y4 Ao &
A& Aed, 10%d AF die YD 2
5mg/d1ZHaA71H, ol BEEVARe =™
A AAYE 2aFz Atk PN BEEA
Agwy ohjet 49 I ZAHez = A
2 m&el FHAM WA wn=2A AFA S,
EZAZF So2 HUEE BHNA uDey
screening® Ml Y Rol BUPBW o
A AEEET e WAH WREs weA B
@ AAFE FWsL Q& Aol ohian o
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n, H29 wFoM A KahnFD o A7
QroM YA wEILET ) ATE BE gw
AlREo]l A2 A8 AF W5 238 23
o] A% Hrhd A AAA Fefge] F_AHE B
steh. Hubert $202) Q7N E 2& Adold
6Wizte] ulA S FFFUAPIe] FAAHL #
At Aol E RHolR gghon} 8§zt FAZA oA
£ pd0. 055 E<l41, 14493 2H2A N E plO.

oA, 2088 FHzAAE pd0. 001545
AA, 26KZke] EHzAldE pl). 0015FC 2
frejste, AFa pHEAATRe] FPPL A
e} FH2AL YAaFE BEAFG. B AR
AqME A7 AFI olEe] 40uirt ®E 149
olige] 77t AR ASWEE BAF o)t}

Ao AFEsTd EXA 10Kgel
A AFol ZtE DEEIHEL 28.4% el viE,
2Kg o4 #Fo| #42E MAZPATL 6.8%E
AQon, #AH HTtz (BMDoIAE B 5 (25
{BMI)°l 24.9%% Michael "9 423,
0%)Fe wzadded, aua’ly a7 ay
14.9% 8= 11.0% =3 ol & d39
7 AFo] 45 66419 s ARV A7
Ha o] 358412, d3ez qF Aoz F
Ak,

FAL 59.5%% VZHAANIATLV N
X 1989 =AQ FAHe FAE 70.8%8r}
St}

Breslow®| AZ¢# T7/HA YEez n|Zdi
61d319) FHzAle] 2@ A3}, ol AAEHE
I AthEzte] Fol g BANE A : gl A
A 2 @79 BreslowASAAE A3
BT v& AFgaTEd 1xF7MEA i
AZETE 71A Ade] gsted, o AEH
< 7H2 AR A A

Western Collaborative Group Study54)93r
‘Framingham study’ol <3lX ARY Y5F
*(type A behavior pattern)elal= sde] A
SEEA FAEAAR |G3te HAEH, FF
H 8%le] Igo] FES 7| At 18
W 19709 TH 1980 Zo| EojM AR
g FFAETL AARe] #FHAo] JeR @&
gohe A7 2FHEC] 5 LXHT, o] Holg

ATAEL Afr¥olete M-S thd Helz A
Zoz By ARYG® =, e rEd sy
Z AQAA vAe FFe N2 OdF F sich
214 AdAEEE FANAe] 8L ues)
°F & d8Ao]l FEAT. ZUAHLS 2EH A
e G2 EA7} doiM, UMl AAHQA AW
FFE AA 2 oA 488 FIPHel @
Haoh oo B AFeMm 24 3Hxe &3
Rgol wek AREE =2 AAAN/ARY (AR
AR T ¥ TRIN/AFE (HEARR o2 B
F Alen, ¥ 979 type ARY PFPLe
66.7%2 AL 42.7%1 W o}
HE ARE'L type A $HF 52.7%0|W HZ
ERiZo] v8 2eFrkrdA o &St
FRENAEL F2 U5 I 20
o] 9733 IAEEH TR FAs Aoe
Aol 48 9457, d4H A7 FHHI §
3, DAYZL BRERAR 39 H4PAAY
hgdel deiA itk ®E, ¥F AAF FaAx
HES 7:}*"]7‘49—5“1 HYERAD DAL F
of=¥d % glttE Lipid Research Clinics
Program57)4 B3 ol AF Ao Ay #
& dg F7EYG 8% 3328 2
4 %, HDL-Z¥2HES 2253 A4EY
Age A¥=st ertgda @ 312 nz
National Cholesterol Education Program
Expert Panel®2 @& nZg-Hgss A
| 2H2HE R LDL-ZAHER EF3td v}
B FEFH2HEL ££L 200mg/dlo) 3,
LDL-Z¥2HE& 129mg/dlelx, I3t &L 3
F2H &9 FF& 200-240mg/dl, LDL-Z#
2HE2 130-159mg/dlel, W% =& =y
29 $£FL 240mg/dlelAdol51, LDL-Z4
8 F2 160-190mg/dle 8§ FFolx,
190mg/dle]3& w9 A8F FFo2 HdA
. Z FUAAF(EFZH2HE/HDL-2d 2
HE) S ¥ go] FATHAY FAY9 A3} FES
d% Az gaiA e, FHAIgA S vE
o] 4.5°1%4%1 oAolA FFEAAF LY&o] =
1, F3FY 26E 200mg/dlel 5, HDL-Zd¥ 24
£ 35mg/dl o4, LDL-Z2HE 135mg/dl
o8, FHAHA 42| vz} 3.5 o3z He ¥

— 142 —



—oldF 2 A7 MF WER B

AAe AMe BAFAARY 2L Y F
dom, sIEe FuUAHZF AYL FRA7A
U AuEe 278 29 4 YoM, BAEUR
8o £&x 9y Fo] Aol WAL 8o
fgn #gP 0P gah) BagAge) T4
3 Bas AYETn dPHE nAYEY A
A HBA Fog Walrle 44 9t 2 o
FolME BAXNASFEY FRE 2392HEL
240mg/dlel %, FAA WL 200mg/dlel 4,
HDL-Z# 2882 35mg/dlviyt, LDL-Z#
HES 160mg/dleld, FAARAFE 4.501%
o2 sych

HTE (BMD 7l ¥ 4% 3392680 371
dde g9 47 A3 P00 & Ay
= AEZ7FeR A4S FFd2HE0l F7t
3le, AFZATNA 183.70mg/dlela EF
742E 196.45mg/dlol ek, ol& 4883t )
399 AN 40-494 QAP FBH2HE
%t 186.2mg/dlel M AMBZATFE A9 Hl43
U 2z zdqME 23t 24 579 Az
o)A 40-494 AT FBHAHESEULITT.
1lmg/dlRchs %AW, QAT 599 dFq
A 40-494) A9 205.8mg/d1Ethe Wskth
ZFAAYE EPAoR AWHA AV AYeQ
oz Fgdge 2uzt Aok B g dqey
ZAATe LEFZVTOE B5E fo8A Fot
dheom, olgd 4Ae 71Es A7 Avst o
AHAg" ", LDL-2d 268 $UA3e A
27 Age] 4 4L dohn Wolxw o
714 gPdlel ZAMEI} foamMEE HYN
3, foam AX ol A& HHAA Fde
Z23% (atheroma) & ¥Aso F43HRE L
&0, wde HDL-Zd 28 SH8A59 v
Ul @A A, old] HAIREY AFUAF
4 BE¥o uo AZBEFL Q2T 84
ARAERAY F2AH FBo] QY§ odds ratiod
FRA ¥, DEIZFPAN AIBA A4,
¥, £44%, HDL-ZI2HE, SHANS
a2ls K49 odds ratioZt #2lEHAl E=sich ub
R MFFAFANE HDL-ZU2HEH 59
A 8R49) odds ratior FsA wskth ol
& RS ABAA ATN MFF7R Yol

AR fd e #dy —

Ue @459 APed Fvie g2 o
AR/ AFAE o9 A, &3, F9,
*% 283 YFFY 5 ATUAY B o
T 428Q RRE 3PolE, AFHF] {9
& JgE A PR g AFEREE O
Z2zos A AFUEE odds raticd FHE
o AFg2TFNMe HDL-ZH2HEHR R/
A F7t FoldtA Rkov, A=FstEdNE
FAX R fo3H g2 ¥5L g1, 1EF
7t e &0 At} (odds ratio=1.75), 2
3 7MEe] F252 AYY (odds ratio=2.05),
%7 ¥t (odds ratio=2.53), #7371 ¥
(odds ratio=2.41), 24X (odds ratio=2.
81), HDL-Z#2H & (odds ratio=2.28), ¥4
7 3= % (odds ratio=2.16), 24t(odds ratio=2.
20)& RS #dch ole AdVid 34 ¥4
o] AFY AlFeA o]F 10Kg o9l MFF7)
7} FAENAR) {24 Y| FYE %L
ongcia & = UM

E d79 /1R 2 AR Fdride ¥
A AR glol, AFEFd ©BE €A Ada
HzlE #2Y + A Holth uebA FF olE
Ave A%AL ¥ o FAHL FGH H
7b7t 988 oF AzEd,

V. 2 ¢

FA71RE e F7] AFAFol BFFHAL
fxe AYEE 157 gt AREE &
Aste @A B2 409 o3 A9 @& F
1971:d0]A) 1978'd Atelof] QIAIRE Alpe = ¢JA}
FAL pol7} 23-2941 Abels] ARH AR 59213
2 AR ZAEGS.  old AR @ HAF
o] EF A% ((A%-100) x0.9) 9 90%°] el A
110% vlgt Mol &3, =27 Ly Pl
240l $27) ¥sto]l 140mmHgu| ol &g
7} @<ol 90mmHgr % Aoz A o syt

19924 7H 29 ¥E 99 30¢AA 43, AF,
TUE 23D FHA AL QAN €A A
A% 84 FARIE s OE ¥8 88 4%
ZALE B TR

A F¥F (weight change, W.C.)ol W ¥
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e AFAET(W.C. <-2.0Kg, 40%), A8
HF(-2Kg { W.C. < 6.0Kg, 257%), A==
7V (6.0Kg < W.C.< 10Kg, 127%) a3 =
=371 (10Kg<W.C., 1687) o2 ¥Fslgic}.

AT7AGe HTE AH LS 45.66+3.934 0|1,
AE A A2E43 g0l A (p<0.001) & 7t
0] FIF2 AUD (p40.05) & T4 A& A}
¥e 1EFvEes 52 foddA =u%d.
E AEF7HEL R AFE $27] Y (p<0.001),
73471 ¢ (p<0.001), SR (p<0.001), S
A2 (p0.01), 8AH(PC0.001) ] §ol5A =
sken], HDL-ZF#2HE (p0.001) & #oiatA
vt}

AFEALE Y2FoZ 3l zF YEWEZ
HE SdsAge] d¥ecla 4 f2 o
€ odds ratio(OR) & T3si& o, AFELT
dlX+ HDL-Z#2H & (OR=0.26) % 78]
#(OR=0.47)€ #9374 %2 ORE vee
™, =FItEdE ‘gl A} (OR=2.41) ¢} *
7hgol FTET AU (OR-2.68) & ALEA,
F&7] YH(OR=2.31), #¥47] Y (OR=2.18),
974 (OR=2.18), HDL-Z¥2H & (OR=1.
86), TAAH{ANSF( OR=2.19), 2dlz 84
(OR=3.39)< ¥<2 ORE Yedr}

YFeEe wYENAse ddady Hid

o 3

dYE P Qo2 YasE 2E WS (P

[

o of

2 o =
Lgv T T

(raw data), < 4, &% a1
PEFE el ANE stepwise logistic regres
sion ¥Wle 2 23 Jolx ‘Fo] ', Tls
o] 253 ALY, F£&7) ¥t v el
474, HDL-Zdxug, 94324 28
I ghtel Fe3 g e B

AFHF]l FAT JFHE A AYFAAY
9 998 2 FF /fF g AFEEZS
g z2FeR A logistic regressionHi ez A
%8 (dummy variable® #2) OR# 95%
AgTE TPt AFBLFAMe HDL-Z2
8 2H & (OR=0. 26) & 597 3}x| 4= (OR=0. 37) 7}
FolgHA 2k, AEFEE #9% AV 99
ou, nEFVIEAME ‘&< At (OR=1.75),
Fhgol F2E2 AYUDY (OR=2.05), £2&7] ¥
%4 (OR=2.53), &3 ¥ (OR-=2,41), FAA

(OR=2.81), HDL-2% ~H&(OR=2.28), E%
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Relation of Long-Term Weight Change
to Risk Factors for Coronary Artery
Disease’
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v Department of Preventive Medicine & Public
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This study was conducted to examine the relation
of long-term weight change to the risk factors for
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coronary artery idsease.

The study subjects included 592 healthy male
workers in a steel company in Kyungpook province
who were employed between 1971 and 1978 and
whose age was between 23 and 29 years old at the
time of employment. I[n this study, healthy worker
was defined as a man with normal body weight (90%
<ideal body weight <110%), (ideal body weight=
(individual height in em - 100) %0.9), no sugar no
protein in urine, (m and) systolic blood pressure
(SBP} < 140mmHg and diastolic blood pressure(DBP)
{ 90mmHg,

Between July 2 and September 30, 1992, all of
the study subjects were tested for serum lipid
(cholesterol(TC), triglyceride(TG), and HDL-
cholesterol (HDL-C)) and uric acid with 10ml fasting
blood, and height, weight and blood pressure were
measured. A questionnaie was administered for life
style, behavioral pattern and demographic
characteristics.

The study subjects were classified by their long-
term weight change into four group: weight lost
group{W.L.G., N=40), weight stable group(W.S.G.,
N=257), mild weight gain groupM.W.G.G., N=127),
severe weight gain group(S. W.G.G., N=168).

The average age(SD) of the study subjects was 45.
66(3.93) years.

Proportions of the workers with shortness of
breath and palpitation were significantly increased
with weight increment.

Weight increment was positively associated with

SBP (p<0.001), DBP(p<0.001), TG (p<0.001),
atherosclerosis index (Al (p<0.01) and uric acid (p<0.
001), whereas negatively associated with HDL-C{p
<0.001).

Odds ratios(OR) of the S.W.G.G to the W.S.G.
for shortness of breath(OR=2.41), palpitation(OR=2.
68), SBP(OR=2.31), DBP(OR=2.18), TG(OR=.11),
HDL-C(OR=1.86), AI{OR=2.19) and uric acid (OR=3.
39) were significantly greater than 1. On the other
hand, ORs of the W.1..G. to the W.8.G. for HDL-C
(OR=0.26), AI(OR=0.47) were significantly smaller
than 1.

Weight change showed significant effect on short
ness of breath, palpitation, SBP. DBP, TG, HDL-C,
Al and uric acid when the effects of other variables
[weight change(raw data), age, drinking and
smoking habits, exercise and behavior pattern)
were controlled by the stepwise logistic regression
analysis.

For those significant fisk factors and symptoms,
ORs of each weight change group in reference to the
W.S.G(dummy variable) were calculated by logistic
regression method. ORs of the W.L.G. for HDL-C
(OR=0.26) and AI{OR=0.37) were significantly
smaller than 1. ORs of the M.\W.G.G. for all the
risk factors and symptoms were not significant, and
ORs of the S.W.G.G. for shortness of breath(OR-1.
75), palitation(OR=2.05), SBP(OR=2.53), DBP(OR-2.
41), TG(OR=2.81), HDL-C(OR=2.28), AI(OR=2.16)
and uric acid (OR=2..20) were significantly greater
than 1.
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