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KCPS

R (Korean Cancer Prevention Study) 3§

N=2,384,045

Subject (1) § Subject (2)

N=488,338 N=191154
. Arteriosclerotic
WEight Chaﬂge_ S R D ' cardiovascular
: 1} Survival analysis g di
2} Time-dependent analysis i Is€ase

Age
~ Smoking status
(never-smoker, ax-smoker, current smoker)

Alcohol consumption
(never-drinker ever-drnker

Physical activity
(Yesor Noj

Nt

Figure 1. Research model.
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Zo] 30 kg wRFQl =} Aol 130 em w Rl 2 7709, 19923 20004
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373 S Aty AEH oz 483338W S AR (D= AAsA T
(Figure 2).
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ol 2k 1247, BMIZ} 16 kg/m® wl9rel =z 368M& Al9sle] AEdow
191,154 & A2 (2)2 A A& vH(Figure 2).
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BMI<16kg/m2 368H

Figure 2. Flow chart of study participants.
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PAAEL AFAZFAHQ 19929 1€9HE 20119 12€97bA] FA4 5 A
th Al EAAs S I AR T Ee] FoxRE A ICD(Internatio
nal Classification of Diseases)-10 I @I =E TAZ AAS o, AA

AT AHERAROR A Ade FAW A2E e B

A

vy

O:

AudaAdse s 4std A3 34 e (Arteriosclerotic  Cardiovascular
Disease, ASCVD)o.&= A ¢Ja}qlaL 314 AdaAdse a4 IEA

2174 gk (Ischaemic Heart Diseases, IHD)¥} 3 &% (Stroke) 0.2 23}
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2l

of
o,

o 8N AAAFANM = A A S (Myocardial Infarction, MI)S W=
T3 193, HEFS dA HEF 3184 &S5 (ischemic str
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2
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S A std AdaA3 ICD-10 I v x=+= 110-11, 115, 120-25, 144-51, 1
60-69, 170-74, N12-13, R96°]tt. 3 &4 4423 ICD-10 AEF=+= 120
—250]H, o]F 120-22= ASAMFoln. EI HEFo ICD-10 Ida=
£ 160-69019, o] % 384 WHEFS 163, A HEFLS 160-620] ).
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= &4 (Figure 4), 2) A¥da#d3 A d @7]|te] AFHste] e A

d Ao Aseme] WstE @yt ATtz gojste] 48T

1=}
D

& H

re
2,

o]

- -

=2 3 Cox proportional hazard modelS ©]-83t31 o™, 1992 2]
E]

S|
Al 2001 1959 2011 129704 11 53 2AMeke] A" 3 &
, o, EEAE, 79, & FUsdHE, vEEES S

=
BAE 7IEo R 20-344, b4 oo R F35ste] A5

Weight change after 8 years Follow-up
+ ¥ '
@ s} o Q [a] el Q e} [+] a @

1992 2000 2001 2011

(Normal welght) h-\ ><
g ©

(Ovem

*NW: Normal Weight, OW: Overweight

@ NW - NW (Reference)
@ NW - OW
3@ OW — NW
hty § @ (Overweight) @ OW - OW

Figure 3. Weight change category in 1992 and 2000 year.
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Time-dependent weight change

L ® L @ @ & @ ® L @
1892 1994 199 18828 2000 2002 2004 2006 2008 2010
{If'} in (335 i"fé} atfi GEh (T’fi} {Sf} {925 {183
NW NW NW NwW NW NW NwW NW NW NwW
or or or oF or or oF or or oF
oW oW oW oW ow OW oW oW oW oW

*NW Normal Weight; CW: Overweight

Figure 4. Weight change result determined every two year (1992-2010).

Weight change in comparison to past years

® o » ¢ o @ ® @ &

1992 1964 19%¢ 1998 2000 2002 2004 2006 2008 2016
> A 3 = =

NW— NW  NW—NW  NW—NW NW- NW NW - NW
NW—0W NW-O0W NW-O0W NW-O0W  NW- oW
OW—NW OW-NW OW-NW OW-NW  OW-NW
OW-0OW OW—-OW OW-—O0OW OW-O0W OW-O0W

—> E— = —

NW— NW  NW— NW  NW - NW  NW - NW

NW—OW NW-OW NW-OW  NW- oW

OW—NW OW-NW OW-NW  OW - NW

OW—OW OW—+0W OW-0W OW-OowW

*NW: Normal Weight, OW: Querweight

Figure 5. Weight change result determined every two year comparison to

past years (1994-2010).
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1. 2 =

L AFdgAe dud 54

AFNAAAE 19923 AR 71 20-79M1 9] Al A} 488338 o2

H2 37794 01tk AT F AT (NW—-NW) 2} G Sl A Al 5
WA (NW—-OW)H A oA AT ¥ (OW-NW)e 2 #A 5
TATH(OW—-0W) o2 FE3ke] 19922 20000 Al e dxbA
A5k tH(Table 1, 2).

19920 HAS BEAS FATINW-NW) AL Gl A A
< WT(NW—-0W)oe] 1992dell #HAlF<e HAF FA = (NW—O0W)}
A oA AAAFT AW (OW-NW)ol H3] 19929 =9 =78
o7l dto] wton, FHsHEY TEIGE B2 HAAE HIAG 5
3 HAFAA AFAT W (OW-NW)e] FEHTo =

(Table 1). 8 %9 ®W3E S 2000 A dHS AFAT AT

o)
}\o‘é‘

N

A

2
e

(NW—=NW)o] 456341, AdAZFoNA AT Ut (NW—OW)o] 44.064],
HAFAA BAAFT WS (OW—-NW)e] 49504, #FAF FA T OW—
OW)e] 46974l = AT 8d F AAFoz Wt F(NW—O0W)
o] Aol 7HE wkew, AT 8

—NW)e| Aol 7+ x9kth(Table 2).

d & AAAger weke 7(OW
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Table 1. Characteristics of the study groups (N=488338) at baseline in 1992

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
Variable in 1992 (n=302,357) (n=72,278) (n=15,355) (n=98,348)
( Mean * Standard Deviation )
Age (year) 37.63 + 7.87 36.06 £ 7.48 4150 + 7.76 3897 £ 7.44
Height (cm) 169.54 + 4.99 169.94 + 498 169.36 + 5.07 169.90 + 5.07
Body weight (kg) 62.61 + 5.86 68.37 = 5.02 73.78 £ 548 76.83 £ 6.43
Body mass index (kg/m?) 21.85 + 1.62 23.73 £ 1.02 25.84 + 1.07 26.73 + 1.58
Systolic Blood Pressure (mmHg) 120.08 + 12.90 121.50 + 12.71 126.53 + 14.69 12568 + 14.00
Diastolic Blood Pressure (mmHg) 78.27 = 9.68 79.39 £ 9.59 82.93 + 10.63 82.59 = 10.32
Total Cholesterol (mg/dL) 17191 + 57.31 172.34 + 62.45 196.24 + 51.33 189.26 + 55.47
Fasting Blood Sugar (mg/dL) 83.25 + 28.50 80.81 + 28.70 95.61 + 31.33 87.02 + 26.26
(%)
Smoke
Never—-smoker 21.67 2147 21.64 22.51
Ex-smoker 18.49 16.85 22.87 19.15
Current smoker 99.84 61.68 55.49 58.33
Alcohol consumption
Yes 74.81 7721 71.71 79.38

NW: Normal weight; OW: Overweight
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Table 2. Characteristics of the study groups (N=488,338) in 2000

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
Variable in 2000 (n=302,357) (n=72,278) (n=15,355) (n=98,348)
( Mean * Standard Deviation )
Age (year) 4563 + 7.87 4406 £ 7.48 4950 + 7.76 46.97 + 7.44
Height (cm) 168.95 + 547 169.50 + 5.45 16847 + 549 169.29 + 548
Body weight (kg) 64.27 £ 6.43 75.03 = 547 68.62 + 5.11 78.87 £ 7.17
Body mass index (kg/m?) 2242 + 175 26.03 + 0.96 24.04 + 0.96 2744 + 1.84
Systolic Blood Pressure (mmHg) 123.21 + 1555 126.95 + 15.48 129.04 + 17.45 130.91 + 16.77
Diastolic Blood Pressure (mmHg) 7897 £ 11.29 81.68 = 10.97 82.43 = 11.47 34.28 + 11.54
Total Cholesterol (mg/dL) 193.30 + 35.83 202.34 £ 36.43 198.25 + 38.70 204.47 £ 37.65
Fasting Blood Sugar (mg/dL) 92.97 + 2574 92.91 + 20.30 114.78 + 55.45 99.20 + 30.26
(%)
Smoke
Never—-smoker 33.24 33.20 34.41 34.15
Ex-smoker 16.18 20.38 16.61 18.52
Current smoker 50.58 46.41 48.98 47.34
Alcohol consumption
Yes 72.94 76.05 72.38 76.80

NW: Normal weight; OW: Overweight
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%, TRUYS Ao 8d Fo| AF Wstel }E AxPuARY 2y
APEE FAsT
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AgolA FAF WA (NW—0W)e] 1.2581(95% CI: 1.13-1.38), A Z el
A AAAE W (OW—->NW)ol 1.4991(95% CI: 1.28-1.73), A= FA
T(OW—OW)o| 1.3581(95% CI 1.24-1.46) =kom, BAFoA AAAF
A3 (OW—-NW) o] AR AT SALNF =7 7 =9kt ol & ¥
s Ey RE Aol e F4IFAHE B (Table 5).

A HEF BAAIAEE BAAT FATNWoNW)ol Hl&l A S
oA AT WETE(NW—OW)e] 1.08H](95% CI: 1.02-1.15), 3} 5ol A]
AAAF W (OW—NW)o] 1.3081(95% CI: 1.20-1.42), A
(OW—O0W)e] 1.19¥1(95% CIL 1.14-1.24) =skew, A FolA AAAF
A (OW—-NW)| AA HEF A= 7HE =A%) o5 d=d
2 Hadry 2E Afdela 2 AgAHS Bt (Table 6).

3¥g HEF HAAIEE AAT FATNW-NW) Bl 4 A3A]

ol #HAAS HIFINW—0W)e] 1.0981(95% CI: 1.01-1.17), A S0l A
AT BB (OW-NW)ol 1.3581(95% CI: 1.22-1.49), #AF FA
(OW—O0W)e] 1.24¥1(95% CIL 1.17-1.31) Esker, A FolA AAAF
A (OW—NW)9| S84 HET DT =7 7S =%cH(Table 7).

=34 HET A== AYAFT FATNW-NW)ol Hl3] A=A
oA HAAF AIFENW—-0W)e] 1.0181(95% CI: 0.90-1.13), A Fol A
A% W (OW—NW)ol 1.2411(95% CI: 1.04-1.46), A5 A
(OW—OW)o] 1.14M1(95% CI 1.04-124) =skom HAFolA BAAZF
HS T (OW—-NW) S 2384 HEF SAAI =7 7Hd = 3kth(Table 8).
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Table 3. Multivariable-adjusted hazard ratio of arteriosclerotic cardiovascular disease(ASCVD) incidence during

follow—up from January 1, 2001 to December 31, 2011 (N=488,338)

HR (95% CI

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Total
Model 1 1.0 (ref) 1.20 (1.17-1.24)* 1.52 (1.45-1.60)* 1.50 (1.46-1.54)*
Model 2 1.0 (ref) 1.20 (1.16-1.24)* 1.55 (1.47-1.62)* 1.52 (1.48-1.56)*
Model 3 1.0 (ref) 1.16 (1.12-1.20)%* 1.33 (1.27-1.40)%* 1.34 (1.31-1.38)%
20<Age<40
Crude Model 1.0 (ref) 1.27 (1.21-1.33)%* 1.85 (1.68-2.03)%* 1.83 (1.75-1.90)*
Model 4 1.0 (ref) 1.27 (1.21-1.33)* 1.87 (1.70-2.06)* 1.82 (1.75-1.90)*
Model 5 1.0 (ref) 1.22 (1.16-1.28)* 1.53 (1.38-1.28)* 1.54 (1.48-1.61)*
40<Age<60
Crude Model 1.0 (ref) 1.08 (1.03-1.13)* 1.54 (1.46-1.63)* 1.36 (1.32-1.41)*
Model 4 1.0 (ref) 1.07 (1.02-1.12)* 1.56 (1.47-1.65)%* 1.39 (1.34-1.43)%
Model 5 1.0 (ref) 1.04 (0.99-1.09) 1.28 (1.20-1.35)* 1.21 (1.17-1.25)%
60<Age
Crude Model 1.0 (ref) 0.97 (0.64-1.46) 1.49 (1.12-2.00)* 1.49 (1.20-1.85)*
Model 4 1.0 (ref) 0.91 (0.59-1.41) 158 (1.17-2.12)* 1.56 (1.25-1.95)*
Model 5 1.0 (ref) 0.88 (0.57-1.36) 1.42 (1.05-1.92)%* 1.43 (1.14-1.80)%

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age in 1992.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise in 1992.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise in 1992.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
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Table 4. Multivariable-adjusted hazard ratio of ischaemic heart diseases(IHD) incidence during follow-up from

January 1, 2001 to December 31, 2011 (N=488,338)

HR (95% CI

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Total
Model 1 1.0 (ref) 1.26 (1.20-1.31)* 1.51 (1.41-1.62)%* 1.57 (1.52-1.63)*
Model 2 1.0 (ref) 1.26 (1.20-1.31)* 1.55 (1.44-1.66)* 1.60 (1.55-1.66)*
Model 3 1.0 (ref) 1.21 (1.16-1.27)* 1.34 (1.25-1.44)%* 1.42 (1.37-1.47)%
20<Age<40
Crude Model 1.0 (ref) 1.28 (1.20-1.37)%* 1.82 (1.59-2.08)%* 1.90 (1.80-2.01)%
Model 4 1.0 (ref) 1.29 (1.21-1.38)* 1.86 (1.62-2.13)* 1.91 (1.81-2.02)*
Model 5 1.0 (ref) 1.24 (1.16-1.32)* 1.52 (1.32-1.74)* 1.61 (1.52-1.71)*
40<Age<60
Crude Model 1.0 (ref) 1.16 (1.09-1.23)* 1.51 (1.39-1.63)* 1.43 (1.37-1.49)*
Model 4 1.0 (ref) 1.15 (1.08-1.22)%* 154 (1.42-1.67)* 1.46 (1.39-1.52)%
Model 5 1.0 (ref) 1.12 (1.05-1.19)* 1.27 (1.16-1.38)* 1.29 (1.23-1.35)%
60<Age
Crude Model 1.0 (ref) 1.10 (0.56-2.18) 2.00 (1.28-3.11)% 1.69 (1.19-2.40)*
Model 4 1.0 (ref) 1.13 (0.57-2.24) 2.05 (1.30-3.23)* 1.87 (1.30-2.68)*
Model 5 1.0 (ref) 1.10 (0.56-2.18) 1.87 (1.18-2.97)* 1.75 (1.21-2.53)%

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age in 1992.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise in 1992.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise in 1992.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
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Table 5. Multivariable-adjusted hazard ratio of myocardial infarction(MI) incidence during follow-up from

January 1, 2001 to December 31, 2011 (N=488,338)

HR (95% CI

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Total
Model 1 1.0 (ref) 1.29 (1.17-1.43)* 1.76 (1.52-2.03)* 1.53 (1.42-1.65)%*
Model 2 1.0 (ref) 1.32 (1.19-1.46)* 1.84 (1.58-2.13)* 1.59 (1.47-1.72)*
Model 3 1.0 (ref) 1.25 (1.13-1.38)%* 1.49 (1.28-1.73)% 1.35 (1.24-1.46)%*
20<Age<40
Crude Model 1.0 (ref) 1.43 (1.23-1.66)%* 2.82 (2.17-3.65)* 2.14 (1.89-2.43)*
Model 4 1.0 (ref) 1.44 (1.23-1.67)%* 2.83 (2.16-3.71)% 2.15 (1.89-2.45)%
Model 5 1.0 (ref) 1.35 (1.16-1.57)* 2.17 (1.65-2.85)%* 1.68 (1.47-1.92)*
40<Age<60
Crude Model 1.0 (ref) 1.14 (1.00-1.30) 1.55 (1.30-1.85)* 1.27 (1.16-1.41)*
Model 4 1.0 (ref) 1.16 (1.01-1.33)%* 1.64 (1.37-1.97)* 1.33 (1.20-1.48)*
Model 5 1.0 (ref) 1.12 (0.98-1.28) 1.36 (1.05-1.52)* 1.15 (1.03-1.27)*
60<Age
Crude Model 1.0 (ref) 1.80 (0.54-6.03) 2.39 (0.97-5.88) 1.69 (0.78-3.66)
Model 4 1.0 (ref) 1.96 (0.58-6.60) 2.18 (0.82-5.83) 2.06 (0.94-4.55)
Model 5 1.0 (ref) 2.02 (0.60-6.82) 2.22 (0.81-6.04) 2.15 (0.96-4.81)

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight
Model 1: Adjusted for Age in 1992.

Model 2: Adjusted for Model 1,
Model 3: Adjusted for Model 2,
Model 4: Adjusted for Smoking
Model 5: Adjusted for Model 4,

status, Alcohol consumption and Exercise in 1992.
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Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.

Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.



Table 6. Multivariable-adjusted hazard ratio of total stroke incidence during follow—up from January 1, 2001 to

December 31, 2011 (N=488,338)

HR (95% CI

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Total
Model 1 1.0 (ref) 1.12 (1.07-1.19)* 1.54 (1.42-1.66)* 1.35 (1.29-1.40)*
Model 2 1.0 (ref) 1.12 (1.06-1.19)* 1.55 (1.43-1.68)* 1.36 (1.30-1.42)*
Model 3 1.0 (ref) 1.08 (1.02-1.15)%* 1.30 (1.20-1.42)% 1.19 (1.14-1.24)*
20<Age<40
Crude Model 1.0 (ref) 1.24 (1.14-1.35)%* 1.87 (1.58-2.22)% 1.74 (1.62-1.87)%*
Model 4 1.0 (ref) 1.23 (1.13-1.35)* 1.90 (1.60-2.26)* 1.73 (1.60-1.86)*
Model 5 1.0 (ref) 1.18 (1.09-1.29)* 1.48 (1.25-1.76)* 1.42 (1.32-1.54)*
40<Age<60
Crude Model 1.0 (ref) 0.97 (0.90-1.04) 1.61 (1.47-1.76)* 1.22 (1.16-1.28)*
Model 4 1.0 (ref) 0.96 (0.89-1.04) 1.61 (1.47-1.77)% 1.23 (1.16-1.30)*
Model 5 1.0 (ref) 0.94 (0.87-1.01) 1.29 (1.17-1.42)% 1.06 (1.00-1.12)*
60<Age
Crude Model 1.0 (ref) 0.84 (0.47-1.51) 1.35 (0.90-2.00) 1.28 (0.95-1.73)
Model 4 1.0 (ref) 0.72 (0.38-1.37) 1.48 (0.99-2.20) 1.31 (0.96-1.78)
Model 5 1.0 (ref) 0.70 (0.37-1.33) 1.34 (0.89-2.00) 1.19 (0.87-1.63)

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age in 1992.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise in 1992.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise in 1992.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
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Table 7. Multivariable—adjusted hazard ratio of ischemic stroke incidence during follow-up from January 1, 2001

to December 31, 2011 (N=488,338)

HR (95% CI

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Total
Model 1 1.0 (ref) 1.14 (1.06-1.22)* 1.65 (1.50-1.81)* 1.41 (1.34-1.49)*
Model 2 1.0 (ref) 1.13 (1.05-1.22)* 1.66 (1.50-1.83)* 1.44 (1.36-1.52)*
Model 3 1.0 (ref) 1.09 (1.01-1.17)* 1.35 (1.22-1.49)% 1.24 (1.17-1.31)%*
20<Age<40
Crude Model 1.0 (ref) 1.33 (1.19-1.49)* 2.06 (1.64-2.60)* 1.94 (1.76-2.14)*
Model 4 1.0 (ref) 1.32 (1.17-1.48)* 2.08 (1.64-2.62)% 1.91 (1.73-2.11)*
Model 5 1.0 (ref) 1.26 (1.12-1.42)% 1.54 (1.22-1.95)* 1.54 (1.39-1.71)*
40<Age<60
Crude Model 1.0 (ref) 0.95 (0.87-1.04) 1.75 (1.57-1.95)* 1.26 (1.18-1.35)*
Model 4 1.0 (ref) 0.94 (0.86-1.04) 1.75 (1.56-1.95)% 1.29 (1.21-1.38)%*
Model 5 1.0 (ref) 0.91 (0.83-1.01) 1.35 (1.20-1.51)% 1.09 (1.02-1.17)*
60<Age
Crude Model 1.0 (ref) 0.58 (0.26-1.32) 1.51 (0.97-2.36) 1.48 (1.06-2.06)*
Model 4 1.0 (ref) 0.49 (0.20-1.20) 1.66 (1.07-2.60)* 1.53 (1.09-2.15)*
Model 5 1.0 (ref) 0.47 (0.19-1.15) 1.48 (0.95-2.32) 1.35 (0.96-1.91)

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight
Model 1: Adjusted for Age in 1992.
Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise in 1992.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.

Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise in 1992.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
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Table 8. Multivariable-adjusted hazard ratio of hemorrhagic stroke incidence during follow-up from January 1,

2001 to December 31, 2011 (N=488,338)

HR (95% CI

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Total
Model 1 1.0 (ref) 1.05 (0.94-1.17) 1.39 (1.18-1.64)* 1.29 (1.19-1.41)*
Model 2 1.0 (ref) 1.05 (0.94-1.17) 1.43 (1.21-1.69)* 1.28 (1.18-1.40)*
Model 3 1.0 (ref) 1.01 (0.90-1.13) 1.24 (1.04-1.46)% 1.14 (1.04-1.24)*
20<Age<40
Crude Model 1.0 (ref) 1.09 (0.93-1.28) 2.20 (1.66-2.92)* 1.69 (1.48-1.93)%*
Model 4 1.0 (ref) 1.08 (0.92-1.28) 2.26 (1.70-3.00)% 1.67 (1.46-1.91)*
Model 5 1.0 (ref) 1.03 (0.88-1.22) 1.79 (1.34-2.38)* 1.38 (1.20-1.58)*
40<Age<60
Crude Model 1.0 (ref) 0.95 (0.82-1.10) 1.25 (1.02-1.54)* 1.12 (1.00-1.25)*
Model 4 1.0 (ref) 0.96 (0.82-1.12) 1.27 (1.02-1.57)% 1.11 (0.99-1.24)
Model 5 1.0 (ref) 0.93 (0.80-1.09) 1.09 (0.88-1.35) 0.98 (0.87-1.10)
60<Age
Crude Model 1.0 (ref) 1.44 (0.51-4.06) 0.98 (0.35-2.74) 1.13 (0.56-2.28)
Model 4 1.0 (ref) 1.16 (0.36-3.80) 1.09 (0.39-3.10) 1.10 (0.52-2.31)
Model 5 1.0 (ref) 1.17 (0.36-3.85) 1.03 (0.36-2.95) 1.08 (0.51-2.30)

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age in 1992.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise in 1992.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise in 1992.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
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Table 9. Multivariable-adjusted hazard ratio of arteriosclerotic cardiovascular disease(ASCVD) incidence by

hypertension in 1992" (N=488,338)

HR (95% CI)

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Hypertension
ASCVD 1.0 (ref) 1.06 (1.00-1.12)%* 1.29 (1.20-1.38)* 1.31 (1.27-1.36)*
IHD 1.0 (ref) 1.10 (1.02-1.19)* 1.35 (1.22-1.49)* 1.37 (1.30-1.45)*
MI 1.0 (ref) 1.22 (1.03-1.43)= 144 (1.16-1.77)% 1.33 (1.18-1.50)*
Total stroke 1.0 (ref) 0.96 (0.88-1.05) 1.26 (1.13-1.40)* 1.18 (1.11-1.26)*
Ischemic stoke 1.0 (ref) 0.94 (0.84-1.06) 1.27 (1.11-1.44)* 1.21 (1.12-1.31)*
Hemorrhagic stroke 1.0 (ref) 0.89 (0.75-1.07) 1.28 (1.03-1.60)* 1.16 (1.03-1.31)*
Non-hypertension
ASCVD 1.0 (ref) 1.22 (1.17-1.27)* 1.35 (1.26-1.46)% 1.35 (1.30-1.39)%
IHD 1.0 (ref) 1.27 (1.20-1.34)* 1.29 (1.16-1.43)% 1.43 (1.37-1.51)%*
MI 1.0 (ref) 1.26 (1.11-1.43)* 155 (1.25-1.92)% 1.32 (1.18-1.48)%
Total stroke 1.0 (ref) 1.17 (1.09-1.26)* 1.34 (1.19-1.52)* 1.16 (1.09-1.24)*
Ischemic stoke 1.0 (ref) 1.21 (1.10-1.33)% 1.44 (1.24-1.68)* 1.23 (1.13-1.33)*
Hemorrhagic stroke 1.0 (ref) 1.10 (0.95-1.27) 1.14 (0.86-1.50) 1.07 (0.94-1.22)

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight
ASCVD: Arteriosclerotic Cardiovascular Disease; IHD: Ischaemic Heart Diseases; MI: Myocardial Infarction
Hypertension: In 1992, systolic blood pressure is more than 140 mmHg or diastolic blood pressure is more than 90 mmHg.

' Adjusted for Age, Smoking status, Alcohol consumption, Exercise, Systolic blood pressure, Total cholesterol and Fasting blood sugar
in 1992.
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Table 10. Multivariable-adjusted hazard ratio of arteriosclerotic cardiovascular disease(ASCVD) incidence by

diabetes in 1992" (N=488,338)

HR (95% CI)

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Diabetes
ASCVD 1.0 (ref) 0.89 (0.73-1.08) 1.08 (0.95-1.24) 1.13 (1.02-1.26)*
IHD 1.0 (ref) 0.94 (0.72-1.24) 1.16 (0.96-1.40) 1.27 (1.10-1.47)%
MI 1.0 (ref) 1.34 (0.82-2.20) 1.30 (0.90-1.88) 1.39 (1.03-1.87)*
Total stroke 1.0 (ref) 0.81 (0.59-1.11) 1.03 (0.83-1.26) 0.99 (0.84-1.18)
Ischemic stoke 1.0 (ref) 0.66 (0.45-0.98)* 1.02 (0.81-1.30) 1.01 (0.84-1.23)
Hemorrhagic stroke 1.0 (ref) 1.26 (0.62-2.53) 1.06 (0.60-1.86) 1.20 (0.78-1.85)
Non-diabetes
ASCVD 1.0 (ref) 1.17 (1.14-1.21)% 1.33 (1.26-1.41)* 1.36 (1.32-1.40)*
IHD 1.0 (ref) 1.23 (1.17-1.28)% 1.33 (1.23-1.43)* 1.43 (1.38-1.49)*
MI 1.0 (ref) 1.25 (1.13-1.39)* 150 (1.27-1.76)% 1.35 (1.24-1.46)%
Total stroke 1.0 (ref) 1.10 (1.04-1.17)% 1.32 (1.21-1.44)%* 1.21 (1.15-1.26)%
Ischemic stoke 1.0 (ref) 1.13 (1.04-1.21)% 1.38 (1.23-1.54)* 1.27 (1.19-1.34)%
Hemorrhagic stroke 1.0 (ref) 1.00 (0.90-1.13) 1.27 (1.06-1.51)%* 1.13 (1.04-1.24)%

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight
ASCVD: Arteriosclerotic Cardiovascular Disease; IHD: Ischaemic Heart Diseases; MI: Myocardial Infarction
Diabetes: In 1992, a history of diabetes or fasting blood glucose more than 126 mg/dL

' Adjusted for Age, Smoking status, Alcohol consumption, Exercise, Systolic blood pressure, Total cholesterol and Fasting blood sugar

in 1992.
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Azl AT A3 (OW—-NW)ol 1.0181(95% CI: 0.75-1.37), 3}
= FAT(OW—->0W)o] 1.0581(95% CI: 0.90-1.23) =¢kom, 1992d¢] o
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< W3 (OW—-NW)o] 1.049(95% CI: 0.59-1.81) =4t} 199219 A=
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Table 11. Multivariable-adjusted hazard ratio of all-cause mortality during follow—up from January 1, 2001 to

December 31, 2011 (N=488,338)

HR (95% CI)

NW — OW OW — NW oW — OW
(1992)  (2000) (1992)  (2000) (1992)  (2000)
(n=72,278) (n=15,355) (n=98,348)

NW — NW
(1992) (2000)
(n=302,357)
Total
Model 1 1.0 (ref)
Model 2 1.0 (ref)
Model 3 1.0 (ref)
20<Age<40
Crude Model 1.0 (ref)
Model 4 1.0 (ref)
Model 5 1.0 (ref)
40<Age<60
Crude Model 1.0 (ref)
Model 4 1.0 (ref)
Model 5 1.0 (ref)
60<Age
Crude Model 1.0 (ref)
Model 4 1.0 (ref)
Model 5 1.0 (ref)

0.87 (0.83-0.91)=
0.87 (0.83-0.92)*
0.86 (0.82-0.91)*

0.90 (0.83-0.98)*
0.89 (0.82-0.97)=
0.87 (0.81-0.95)=

0.78 (0.74-0.83)*
0.79 (0.74-0.84)*
0.78 (0.73-0.83)x

0.69 (0.44-1.08)
0.65 (0.41-1.05)
0.64 (0.40-1.03)

1.28 (1.20-1.37)
1.31 (1.22-1.41)x
1.17 (1.09-1.25)x

1.72 (1.48-2.00)x
1.74 (1.49-2.03)x*
1.42 (1.22-1.66)%*

1.33 (1.23-1.43)=
1.36 (1.25-1.47)x
1.17 (1.08-1.26)x*

1.28 (0.97-1.70)
1.31 (0.97-1.75)
1.17 (0.86-1.60)

0.89 (0.56-0.93)x
0.91 (0.87-0.95)x
0.85 (0.82-0.89)*

1.11 (1.04-1.20)=
1.12 (1.04-1.20)=
0.98 (0.91-1.06)

0.83 (0.80-0.87)
0.85 (0.81-0.89)*
0.78 (0.74-0.82)x*

0.85 (0.66-1.08)
0.86 (0.66-1.10)
0.79 (0.61-1.02)

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age in 1992.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise in 1992.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise in 1992.
Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
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Table 12. Multivariable-adjusted hazard ratio of arteriosclerotic cardiovascular disease(ASCVD) mortality during

follow—up from January 1, 2001 to December 31, 2011 (N=488,338)

HR (95% CI)

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Total
Model 1 1.0 (ref) 1.03 (0.91-1.16) 1.27 (1.06-1.52)* 1.19 (1.08-1.31)*
Model 2 1.0 (ref) 1.03 (0.91-1.17) 1.37 (1.14-1.64)* 1.22 (1.11-1.35)*
Model 3 1.0 (ref) 0.97 (0.85-1.10) 1.08 (0.90-1.30) 1.00 (0.91-1.11)
20<Age<40
Crude Model 1.0 (ref) 1.01 (0.81-1.24) 2.74 (1.97-3.81)* 157 (1.32-1.97)*
Model 4 1.0 (ref) 1.00 (0.80-1.24) 2.87 (2.07-3.99)% 157 (1.32-1.88)*
Model 5 1.0 (ref) 0.93 (0.75-1.16) 2.04 (1.46-2.85)% 1.19 (0.99-1.43)
40<Age<60
Crude Model 1.0 (ref) 0.95 (0.81-1.11) 1.20 (0.96-1.49) 1.10 (0.98-1.23)
Model 4 1.0 (ref) 0.96 (0.82-1.14) 1.30 (1.04-1.62)%* 1.13 (1.00-1.27)%*
Model 5 1.0 (ref) 0.92 (0.78-1.08) 0.95 (0.76-1.20) 0.91 (0.81-1.03)
60<Age
Crude Model 1.0 (ref) 1.05 (0.46-2.42) 0.72 (0.31-1.64) 1.10 (0.67-1.80)
Model 4 1.0 (ref) 0.70 (0.25-1.91) 0.68 (0.27-1.67) 0.99 (0.58-1.68)
Model 5 1.0 (ref) 0.65 (0.24-1.78) 0.61 (0.25-1.53) 0.86 (0.50-1.47)

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age in 1992.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise in 1992.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise in 1992.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
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Table 13. Multivariable-adjusted hazard ratio of ischaemic heart diseases(IHD) mortality during follow—up from

January 1, 2001 to December 31, 2011 (N=488,338)

HR (95% CI)

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Total
Model 1 1.0 (ref) 1.05 (0.86-1.28) 1.25 (0.92-1.68) 1.32 (1.14-1.53)*
Model 2 1.0 (ref) 1.06 (0.86-1.29) 1.36 (1.00-1.83)* 1.32 (1.13-1.54)*
Model 3 1.0 (ref) 0.99 (0.80-1.21) 1.01 (0.75-1.37) 1.05 (0.90-1.23)
20<Age<40
Crude Model 1.0 (ref) 1.11 (0.81-1.51) 2.84 (1.73-4.67)* 154 (1.18-2.01)%*
Model 4 1.0 (ref) 1.11 (0.81-1.53) 3.00 (1.82-4.94)% 1.50 (1.14-1.98)*
Model 5 1.0 (ref) 1.02 (0.74-1.41) 2.06 (1.25-3.42)% 1.07 (0.81-1.43)
40<Age<60
Crude Model 1.0 (ref) 0.93 (0.71-1.21) 1.07 (0.74-1.57) 1.25 (1.05-1.50)*
Model 4 1.0 (ref) 0.93 (0.71-1.22) 1.20 (0.82-1.76) 1.27 (1.05-1.53)%*
Model 5 1.0 (ref) 0.89 (0.68-1.16) 0.84 (0.57-1.24) 1.02 (0.84-1.23)
60<Age
Crude Model 1.0 (ref) 1.37 (0.32-5.88) 0.46 (0.06-3.44) 1.50 (0.63-3.58)
Model 4 1.0 (ref) 1.29 (0.30-5.56) 0.00 (-) 1.07 (0.40-2.88)
Model 5 1.0 (ref) 1.20 (0.28-5.19) 0.00 (-) 0.83 (0.31-2.26)

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight
Model 1: Adjusted for Age in 1992.
Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise in 1992.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.

Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise in 1992.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
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Table 14. Multivariable-adjusted hazard ratio of myocardial infarction(MI) mortality during follow-up from

January 1, 2001 to December 31, 2011 (N=488,338)

HR (95% CI)

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Total
Model 1 1.0 (ref) 1.00 (0.80-1.25) 1.21 (0.87-1.68) 1.38 (1.18-1.62)*
Model 2 1.0 (ref) 1.00 (0.80-1.26) 1.31 (0.93-1.83) 1.38 (1.17-1.63)*
Model 3 1.0 (ref) 0.94 (0.75-1.18) 0.98 (0.70-1.38) 1.10 (0.93-1.31)
20<Age<40
Crude Model 1.0 (ref) 1.03 (0.72-1.48) 2.72 (1.54-4.81)* 1.65 (1.23-2.22)%*
Model 4 1.0 (ref) 1.06 (0.73-1.52) 2.89 (1.63-5.10)* 1.63 (1.21-2.21)%*
Model 5 1.0 (ref) 0.98 (0.68-1.41) 2.00 (1.13-3.55)* 1.18 (0.87-1.61)
40<Age<60
Crude Model 1.0 (ref) 0.90 (0.67-1.20) 1.05 (0.69-1.59) 1.33 (1.09-1.61)*
Model 4 1.0 (ref) 0.88 (0.65-1.19) 1.17 (0.77-1.78) 1.33 (1.08-1.63)%*
Model 5 1.0 (ref) 0.84 (0.62-1.14) 0.83 (0.55-1.27) 1.07 (0.87-1.31)
60<Age
Crude Model 1.0 (ref) 1.63 (0.38-7.08) 0.55 (0.07-4.12) 0.77 (0.22-2.63)
Model 4 1.0 (ref) 1.55 (0.36-6.75) 0.00 (-) 0.49 (0.11-2.14)
Model 5 1.0 (ref) 1.46 (0.34-6.39) 0.00 (-) 0.37 (0.08-1.63)

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age in 1992.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise in 1992.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise in 1992.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
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Table 15. Multivariable-adjusted hazard ratio of total stroke mortality during follow—-up from January 1, 2001 to
December 31, 2011 (N=488,338)

HR (95% CD

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Total
Model 1 1.0 (ref) 0.96 (0.78-1.18) 1.29 (0.98-1.69) 1.10 (0.94-1.27)
Model 2 1.0 (ref) 0.95 (0.77-1.17) 1.36 (1.03-1.80)* 1.14 (0.98-1.33)
Model 3 1.0 (ref) 0.90 (0.73-1.12) 1.12 (0.85-1.48) 0.97 (0.83-1.14)
20<Age<40
Crude Model 1.0 (ref) 0.93 (0.64-1.34) 2.85 (1.64-4.93)* 1.65 (1.24-2.21)%
Model 4 1.0 (ref) 0.95 (0.65-1.37) 2.91 (1.68-5.05)%* 1.64 (1.23-2.20)*
Model 5 1.0 (ref) 0.90 (0.62-1.31) 2.16 (1.24-3.76)% 1.33 (0.98-1.79)
40<Age<60
Crude Model 1.0 (ref) 0.86 (0.67-1.11) 1.32 (0.96-1.72) 0.97 (0.81-1.17)
Model 4 1.0 (ref) 0.85 (0.65-1.10) 1.37 (0.98-1.92) 1.02 (0.84-1.23)
Model 5 1.0 (ref) 0.81 (0.62-1.06) 1.03 (0.74-1.44) 0.83 (0.68-1.00)
60<Age
Crude Model 1.0 (ref) 1.36 (0.49-3.82) 0.70 (0.22-2.26) 1.07 (0.53-2.15)
Model 4 1.0 (ref) 0.69 (0.17-2.88) 0.81 (0.25-2.63) 1.04 (0.50-2.17)
Model 5 1.0 (ref) 0.64 (0.15-2.68) 0.74 (0.22-2.41) 0.92 (0.43-1.93)

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age in 1992.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise in 1992.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise in 1992.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
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Table 16. Multivariable-adjusted hazard ratio of ischemic stroke mortality during follow-up from January 1,

2001 to December 31, 2011 (N=488,338)

HR (95% CD

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Total
Model 1 1.0 (ref) 0.90 (0.56-1.45) 1.41 (0.84-2.38) 1.03 (0.74-1.44)
Model 2 1.0 (ref) 0.85 (0.52-1.40) 1.35 (0.78-2.36) 1.09 (0.78-1.53)
Model 3 1.0 (ref) 0.80 (0.49-1.32) 1.04 (0.59-1.81) 0.89 (0.63-1.25)
20<Age<40
Crude Model 1.0 (ref) 0.83 (0.28-2.47) 4.81 (1.42-16.34)% 1.34 (0.56-3.22)
Model 4 1.0 (ref) 0.83 (0.28-2.45) 470 (1.38-15.96)%* 1.32 (0.55-3.15)
Model 5 1.0 (ref) 0.78 (0.26-2.31) 2.81 (0.80-9.83) 0.96 (0.39-2.36)
40<Age<60
Crude Model 1.0 (ref) 0.77 (0.44-1.32) 1.61 (0.88-2.93) 0.97 (0.66-1.41)
Model 4 1.0 (ref) 0.76 (0.43-1.33) 1.46 (0.76-2.80) 1.02 (0.69-1.50)
Model 5 1.0 (ref) 0.72 (0.41-1.26) 1.00 (0.52-1.93) 0.79 (0.53-1.16)
60<Age
Crude Model 1.0 (ref) 0.99 (0.13-7.59) 0.68 (0.09-5.17) 1.25 (0.41-3.84)
Model 4 1.0 (ref) 0.00 (-) 0.73 (0.10-5.55) 1.38 (0.45-4.27)
Model 5 1.0 (ref) 0.00 (-) 0.62 (0.08-4.83) 1.11 (0.35-3.53)

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age in 1992.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise in 1992.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise in 1992.
Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
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Table 17. Multivariable—adjusted hazard ratio of hemorrhagic stroke mortality during follow-up from January 1,

2001 to December 31, 2011 (N=488,338)

HR (95% CD

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Total
Model 1 1.0 (ref) 0.99 (0.76-1.28) 1.25 (0.85-1.84) 1.11 (0.90-1.35)
Model 2 1.0 (ref) 0.98 (0.75-1.28) 1.32 (0.89-1.96) 1.14 (0.92-1.40)
Model 3 1.0 (ref) 094 (0.72-1.23) 1.10 (0.74-1.64) 0.99 (0.80-1.22)
20<Age<40
Crude Model 1.0 (ref) 0.91 (0.60-1.39) 2.86 (1.54-5.32)* 1.68 (1.21-2.33)%
Model 4 1.0 (ref) 0.94 (0.62-1.44) 2.95 (1.59-5.50)* 1.68 (1.21-2.34)%
Model 5 1.0 (ref) 0.90 (0.59-1.38) 2.25 (1.20-4.22)* 1.38 (0.98-1.93)
40<Age<60
Crude Model 1.0 (ref) 0.97 (0.69-1.35) 0.99 (0.60-1.65) 0.91 (0.70-1.18)
Model 4 1.0 (ref) 0.95 (0.67-1.35) 1.03 (0.61-1.74) 0.93 (0.71-1.22)
Model 5 1.0 (ref) 0.92 (0.65-1.30) 0.82 (0.48-1.39) 0.79 (0.60-1.03)
60<Age
Crude Model 1.0 (ref) 1.28 (0.16-10.02) 0.89 (0.11-6.98) 0.81 (0.18-3.69)
Model 4 1.0 (ref) 0.00 (-) 1.05 (0.13-8.33) 0.85 (0.18-3.96)
Model 5 1.0 (ref) 0.00 (-) 1.09 (0.14-8.77) 0.95 (0.20-4.52)

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age in 1992.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise in 1992.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise in 1992.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
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Table 18. Multivariable-adjusted hazard ratio of arteriosclerotic cardiovascular disease(ASCVD) mortality by

hypertension in 1992" (N=488,338)

HR (95% CI)

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Hypertension
All-cause 1.0 (ref) 0.78 (0.72-0.85)* 1.09 (0.99-1.20) 0.81 (0.76-0.86)%
ASCVD 1.0 (ref) 0.95 (0.79-1.45) 1.08 (0.86-1.36) 0.99 (0.87-1.13)
IHD 1.0 (ref) 0.88 (0.65-1.19) 0.92 (0.62-1.37) 0.99 (0.81-1.22)
MI 1.0 (ref) 0.83 (0.59-1.18) 0.96 (0.63-1.48) 1.02 (0.82-1.29)
Total stroke 1.0 (ref) 0.90 (0.66-1.23) 1.30 (0.93-1.81) 1.04 (0.85-1.28)
Ischemic stoke 1.0 (ref) 0.76 (0.38-1.53) 1.15 (0.59-2.25) 0.92 (0.59-1.41)
Hemorrhagic stroke 1.0 (ref) 0.89 (0.59-1.33) 1.13 (0.69-1.86) 0.96 (0.72-1.27)
Non-hypertension
All-cause 1.0 (ref) 091 (0.86-0.97)* 1.25 (1.13-1.38)* 0.89 (0.84-0.94)*
ASCVD 1.0 (ref) 0.98 (0.82-1.17) 1.06 (0.78-1.45) 1.00 (0.86-1.17)
IHD 1.0 (ref) 1.07 (0.82-1.41) 1.13 (0.70-1.82) 1.07 (0.84-1.36)
MI 1.0 (ref) 1.03 (0.76-1.39) 0.97 (0.55-1.69) 1.17 (0.91-1.51)
Total stroke 1.0 (ref) 0.91 (0.68-1.22) 0.82 (0.48-1.40) 0.86 (0.66-1.11)
Ischemic stoke 1.0 (ref) 0.85 (0.42-1.71) 0.86 (0.31-2.36) 0.84 (0.48-1.47)
Hemorrhagic stroke 1.0 (ref) 0.99 (0.69-1.41) 1.01 (0.52-1.99) 0.98 (0.71-1.36)

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight
ASCVD: Arteriosclerotic Cardiovascular Disease; IHD: Ischaemic Heart Diseases; MI: Myocardial Infarction

Hypertension: In 1992, systolic blood pressure is more than 140 mmHg or diastolic blood pressure is more than 90 mmHg.

' Adjusted for Age, Smoking status, Alcohol consumption, Exercise, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
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Table 19. Multivariable-adjusted hazard ratio of arteriosclerotic cardiovascular disease(ASCVD) mortality by

diabetes in 1992" (N=488,338)

HR (95% CI)

NW — NW NW — OW OW — NW OW — OW
(1992) (2000) (1992) (2000) (1992) (2000) (1992) (2000)
(n=302,357) (n=72,278) (n=15,355) (n=98,348)
Diabetes
All-cause 1.0 (ref) 0.86 (0.67-1.11) 0.97 (0.81-1.15) 0.68 (0.58-0.80)%
ASCVD 1.0 (ref) 1.78 (1.04-3.04)% 1.12 (0.71-1.77) 1.04 (0.71-1.53)
IHD 1.0 (ref) 1.09 (0.43-2.75) 0.90 (0.44-1.85) 1.28 (0.77-2.14)
MI 1.0 (ref) 0.51 (0.12-2.11) 1.06 (0.51-2.19) 1.20 (0.68-2.11)
Total stroke 1.0 (ref) 2.40 (1.05-5.47)%* 1.24 (0.59-2.61) 0.70 (0.33-1.47)
Ischemic stoke 1.0 (ref) 1.62 (0.36-7.22) 0.67 (0.15-2.97) 0.19 (0.02-1.45)
Hemorrhagic stroke 1.0 (ref) 2.81 (0.77-10.29) 1.25 (0.34-4.57) 1.53 (0.58-4.07)
Non-Diabetes
All-cause 1.0 (ref) 0.87 (0.82-0.91)* 1.18 (1.10-1.28)%* 0.86 (0.83-0.90)=
ASCVD 1.0 (ref) 0.95 (0.83-1.08) 1.07 (0.87-1.30) 1.00 (0.90-1.11)
IHD 1.0 (ref) 0.98 (0.80-1.21) 1.02 (0.73-1.43) 1.03 (0.87-1.21)
MI 1.0 (ref) 0.96 (0.76-1.21) 0.93 (0.63-1.37) 1.09 (0.92-1.31)
Total stroke 1.0 (ref) 0.86 (0.69-1.08) 1.10 (0.81-1.49) 0.98 (0.84-1.16)
Ischemic stoke 1.0 (ref) 0.76 (0.45-1.28) 1.09 (0.60-2.00) 0.96 (0.67-1.36)
Hemorrhagic stroke 1.0 (ref) 0.91 (0.69-1.20) 1.12 (0.74-1.71) 0.97 (0.78-1.20)

xP-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight
ASCVD: Arteriosclerotic Cardiovascular Disease; IHD: Ischaemic Heart Diseases; MI: Myocardial Infarction

Diabetes: In 1992, a history of diabetes or fasting blood glucose more than 126 mg/dL

' Adjusted for Age, Smoking status, Alcohol consumption, Exercise, Systolic blood pressure, Total cholesterol and Fasting blood sugar in 1992.
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Table 20. Multivariable-adjusted hazard ratio of overweight participants by
baseline year (1992) and time-dependent on arteriosclerotic cardiovascular

disease(ASCVD) incidence (N=191,154)

HR (95% CI

NW OW in '1992 | oW
(Baseline) (Time-dependent)

Total

Model 1 1.0 (ref) 1.49 (1.43-1.55)% 1.41 (1.36-1.46)%

Model 2 1.0 (ref) 150 (1.44-1.56)%* 141 (1.35-1.47)%*

Model 3 1.0 (ref) 1.33 (1.28-1.39)= 141 (1.36-1.47)%
20<Age<35

Crude Model 1.0 (ref) 1.76 (1.62-1.90)* 1.52 (1.42-1.63)%

Model 4 1.0 (ref) 1.77 (1.63-1.92)% 1.50 (1.40-1.62)%

Model 5 1.0 (ref) 155 (1.42-1.68)% 152 (1.41-1.63)%*
35<Age

Crude Model 1.0 (ref) 1.45 (1.38-1.52)* 1.32 (1.26-1.38)%

Model 4 1.0 (ref) 1.46 (1.38-1.53)% 1.33 (1.26-1.39)%

Model 5 1.0 (ref) 1.24 (1.18-1.31)% 1.33 (1.27-1.40)%

*P-value<0.05

HR: Hazard Ratio, CI: Confidence Interval; NW: Normal weight, OW: Overweight

Model 1: Adjusted for Age.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise.
Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
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Table 21. Multivariable-adjusted hazard ratio of overweight participants by
baseline year (1992) and time-dependent on ischaemic heart diseases(IHD)

incidence (N=191,154)

HR (95% CI

NW OW in '1992 | oW
(Baseline) (Time-dependent)

Total

Model 1 1.0 (ref) 1.51 (1.43-1.60)* 1.42 (1.35-1.50)%

Model 2 1.0 (ref) 153 (1.45-1.62)%* 143 (1.35-1.51)*

Model 3 1.0 (ref) 1.36 (1.29-1.45)% 144 (1.37-1.52)%*
20<Age<35

Crude Model 1.0 (ref) 1.84 (1.65-2.05)* 1.50 (1.36-1.65)%

Model 4 1.0 (ref) 1.85 (1.65-2.06)* 1.50 (1.36-1.67)%

Model 5 1.0 (ref) 1.63 (1.46-1.83)% 152 (1.37-1.68)%
35<Age

Crude Model 1.0 (ref) 1.46 (1.36-1.55)* 1.34 (1.26-1.42)%

Model 4 1.0 (ref) 1.48 (1.39-1.58)* 1.35 (1.27-1.44)%

Model 5 1.0 (ref) 1.26 (1.17-1.34)% 1.37 (1.29-1.46)%

*P-value<0.05

HR: Hazard Ratio, CI: Confidence Interval; NW: Normal weight, OW: Overweight

Model 1: Adjusted for Age.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise.
Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
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Table 22. Multivariable-adjusted hazard ratio of overweight participants by
baseline year (1992) and time-dependent on myocardial infarction(MI)
incidence (N=191,154)

HR (95% CI

NW OW in 1992 ow
(Baseline) (Time-dependent)

Total

Model 1 1.0 (ref) 1.63 (1.44-1.86)% 1.59 (1.41-1.79)%

Model 2 1.0 (ref) 1.70 (1.49-1.94)% 1.65 (1.45-1.87)%

Model 3 1.0 (ref) 141 (1.23-1.61)* 1.65 (1.45-1.87)%
20<Age<35

Crude Model 1.0 (ref) 2.33 (1.83-2.97)x 1.83 (1.46-2.29)%

Model 4 1.0 (ref) 2.30 (1.79-2.95)x 1.83 (1.44-2.32)*

Model 5 1.0 (ref) 1.82 (1.41-2.35)* 1.84 (1.45-2.34)%
35<Age

Crude Model 1.0 (ref) 147 (1.26-1.71)% 1.45 (1.26-1.67)%*

Model 4 1.0 (ref) 1.56 (1.34-1.82)% 1.53 (1.32-1.78)*

Model 5 1.0 (ref) 1.25 (1.07-1.46)* 1.53 (1.32-1.78)x

*P-value<0.05

HR: Hazard Ratio; CI: Confidence Interval; NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise.
Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
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Table 23. Multivariable-adjusted hazard ratio of overweight participants by

baseline year (1992) and time-dependent on total stroke incidence
(N=191,154)
HR (95% CI)
NW OW in .1992 . ow
(Baseline) (Time-dependent)

Total

Model 1 1.0 (ref) 1.38 (1.28-1.50)= 1.32 (1.23-1.42)%

Model 2 1.0 (ref) 1.38 (1.28-1.50)* 1.33 (1.23-1.43)*

Model 3 1.0 (ref) 1.21 (1.11-1.31)* 1.33 (1.23-1.43)x
20<Age<35

Crude Model 1.0 (ref) 1.57 (1.33-1.85)%* 1.48 (1.29-1.71)*

Model 4 1.0 (ref) 1.59 (1.34-1.88)* 1.43 (1.23-1.66)x

Model 5 1.0 (ref) 1.35 (1.13-1.60)* 1.44 (1.24-1.68)%
35<Age

Crude Model 1.0 (ref) 1.37 (1.26-1.50)* 1.22 (1.12-1.32)%

Model 4 1.0 (ref) 1.36 (1.24-1.50)% 1.25 (1.14-1.36)*

Model 5 1.0 (ref) 1.15 (1.05-1.26)* 1.25 (1.14-1.36)%

*P-value<0.05

HR: Hazard Ratio; CI: Confidence Interval; NW: Normal weight; OW: Overweight
Model 1: Adjusted for Age.
Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise.
Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
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Table 24. Multivariable-adjusted hazard ratio of overweight participants by

baseline year (1992) and time-dependent on ischemic stroke incidence

(N=191,154)

HR (95% CI

NW

OW in 1992

(Baseline)

oW

(Time—dependent)

Total
Model 1
Model 2
Model 3

20<Age<35
Crude Model
Model 4
Model 5

35<Age
Crude Model
Model 4
Model 5

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.49 (1.34-1.65)%
1.47 (1.32-1.63)*
1.26 (1.13-1.40)x

2.01 (1.61-2.50)x*
1.99 (1.59-2.48)x
1.68 (1.33-2.11)x

1.43 (1.27-1.61)*
1.41 (1.25-1.59)=
1.14 (1.01-1.29)=

1.43 (1.30-1.57)x*
1.44 (1.30-1.59)x
1.44 (1.30-1.59)=*

1.82 (1.49-2.21)x
1.71 (1.38-2.11)*
1.72 (1.39-2.13)*

1.26 (1.13-1.41)=
1.30 (1.16-1.46)=
1.30 (1.16-1.46)=*

*P-value<0.05

HR: Hazard Ratio; CI: Confidence Interval; NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise.
Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
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Table 25. Multivariable-adjusted hazard ratio of overweight participants by

baseline year (1992) and time-dependent on hemorrhagic stroke incidence

(N=191,154)
HR (95% CI)
NW OW in .1992 . ow
(Baseline) (Time-dependent)
Total
Model 1 1.0 (ref) 1.38 (1.16-1.64)% 1.20 (1.02-1.40)*
Model 2 1.0 (ref) 1.41 (1.18-1.68)% 1.18 (1.00-1.39)=
Model 3 1.0 (ref) 1.25 (1.05-1.50)% 1.18 (1.00-1.39)*
20<Age<35
Crude Model 1.0 (ref) 1.45 (1.03-2.04)* 1.26 (0.94-1.68)
Model 4 1.0 (ref) 151 (1.07-2.15)* 1.26 (0.93-1.70)
Model 5 1.0 (ref) 1.30 (0.91-1.86) 1.26 (0.93-1.70)
35<Age
Crude Model 1.0 (ref) 1.36 (1.12-1.66)%* 1.14 (0.95-1.37)
Model 4 1.0 (ref) 1.38 (1.13-1.69)* 1.12 (0.92-1.36)
Model 5 1.0 (ref) 1.22 (0.99-1.50) 1.13 (0.93-1.37)

*P-value<0.05

HR: Hazard Ratio; CI: Confidence Interval; NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise.
Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
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T(OW—OW)e| 1.73¥1(95% CI: 1.51-1.98) =tom, #A4F 4+ OW—
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7} 7V =kt (Table 28).
AA HEF5 T8I Ee AEAT FATINW-NW)O Bls] F4A<S
oA AT WIF(NW—OW)o]l 1.318](95% CIL: 1.12-1.52), A5 ol A
AT WM (OW—-NW)el 1.4281(95% CI: 1.22-1.66), AT FXa-
(OW—0W)°] 1.3991(95% CI. 1.28-151) =ow A FolA AHJAF
WA (OW—-NW) O AA HEF DA =7 7HE =% tH(Table 29).
sdd HET AR AdAT FATNW-NW)l Hla A 4A)
Fol A HA T W (NW—0W)o] 1.4681(95% CI: 1.20-1.77), Aol A]
AT W (OW—-NW)ol] 1.5981(95% CL: 1.30-1.94), #AF F=
(OW—0W)e] 1528](95% CI: 1.36-1.69) =kom, IA|FoA AAAF
WS (OW-NW) 9 8184 HEFT AT =7F 7Hd =% tH(Table 30).
=dA HET AR ARAT FATINW-NW)o vl s A 4A
FTAA AT A (NW—0W)e] 1.1081(95% CI: 0.79-1.53), ZHA| il A
A AT WSt (OW—NW)e] 1.398](95% CI: 1.00-1.94), Az FA
(OW—0W)°] 1.25W(95% CI. 1.05-1.49) =ow A FolAx AHLAF
HET(OW—-NW) 9 84 HEF TAAF L7 7H =9kt (Table 31).

M
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Table 26. Multivariable-adjusted hazard ratio of weight change in comparison to past years on arteriosclerotic

cardiovascular disease(ASCVD) incidence by time-dependent (N=191,154)

HR (95% CI)

494 2dA
—

NW  NW

494 24d4
e d

NW  OW

494 234

—

oW NW

494 2dx

T o
—

ow oW

Total
Model 1
Model 2
Model 3

20<Age<35
Crude Model
Model 4
Model 5

35<Age
Crude Model
Model 4
Model 5

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.34 (1.25-1.45)=
1.31 (1.21-1.42)=*
1.32 (1.22-1.43)*

1.38 (1.21-1.59)=
1.34 (1.16-1.55)*
1.36 (1.17-1.57)*

1.28 (1.17-1.40)=
1.26 (1.14-1.38)
1.27 (1.15-1.39)*

1.33 (1.23-1.44)=
1.33 (1.22-1.44)=
1.33 (1.22-1.44)x

1.32 (1.13-1.54)=
1.35 (1.15-1.59)=
1.35 (1.14-1.59)=

1.33 (1.21-1.46)*
1.31 (1.18-1.45)x
1.31 (1.18-1.45)=*

1.47 (1.41-1.53)*
1.47 (1.41-1.54)*
1.48 (1.42-1.55)*

1.60 (1.48-1.72)*
1.59 (1.47-1.72)*
1.60 (1.48-1.74)x*

1.37 (1.31-1.44)=
1.38 (1.31-1.46)=*
1.39 (1.32-1.47)*

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age.
Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar.

Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
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Table 27. Multivariable-adjusted hazard ratio of weight change in comparison to past years on ischaemic heart

diseases(IHD) incidence by time-dependent (N=191,154)

HR (95% CI)

494 2dA
—

494 24d4
e d

494 234

494 2dx

RIS

NW NW NW  OW oW - NW ow -~ oW

Total

Model 1 1.0 (ref) 1.31 (1.19-1.45)* 1.31 (1.18-1.46)* 1.49 (1.41-1.57)=

Model 2 1.0 (ref) 1.28 (1.15-1.43)* 1.32 (1.18-1.49)* 1.51 (1.42-1.60)x*

Model 3 1.0 (ref) 1.29 (1.16-1.44)* 1.32 (1.18-1.49)= 1.52 (1.44-1.61)%*
20<Age<35

Crude Model 1.0 (ref) 1.25 (1.03-1.52)* 1.23 (0.98-1.53) 1.59 (1.43-1.76)x

Model 4 1.0 (ref) 1.20 (0.97-1.48) 1.26 (1.00-1.59) 1.61 (1.44-1.79)x

Model 5 1.0 (ref) 1.22 (0.98-1.50) 1.25 (0.99-1.58) 1.62 (1.45-1.81)*
35<Age

Crude Model 1.0 (ref) 1.29 (1.15-1.46)* 1.33 (1.17-151)* 1.40 (1.31-1.49)*

Model 4 1.0 (ref) 1.27 (1.11-1.45)% 1.34 (1.17-1.53)* 1.42 (1.32-1.52)%

Model 5 1.0 (ref) 1.29 (1.13-1.47)% 1.34 (1.17-1.53)* 1.44 (1.34-1.54)%*

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight
Model 1: Adjusted for Age.

Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar.

_54_



Table 28. Multivariable—adjusted hazard ratio of weight change in comparison to past years on myocardial

infarction(MI) incidence by time-dependent (N=191,154)

HR (95% CI)

494 2dA
—

NW  NW

494 24d4
e d

NW  OW

4dd 29

—

oW NW

494 2dx

T o
—

ow oW

Total
Model 1
Model 2
Model 3

20<Age<35
Crude Model
Model 4
Model 5

35<Age
Crude Model
Model 4
Model 5

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.70 (1.36-2.12)=
1.68 (1.32-2.14)x
1.68 (1.32-2.14)=

1.67 (1.09-2.56)x
1.58 (1.00-2.52)
1.60 (1.01-2.55)%

1.66 (1.28-2.15)%
1.66 (1.25-2.20)x*
1.66 (1.25-2.20)x

1.56 (1.22-2.00)x
1.55 (1.19-2.03)x
1.55 (1.19-2.02)x*

1.20 (0.69-2.09)
1.04 (0.56-1.94)
1.04 (0.56-1.93)

1.67 (1.26-2.20)%
1.72 (1.28-2.32)x
1.72 (1.28-2.31)x

1.65 (1.45-1.88)x
1.73 (1.51-1.99)=
1.73 (1.51-1.98)x

1.90 (1.49-2.42)x
1.89 (1.46-2.44)*
1.90 (1.47-2.45)x

1.50 (1.29-1.75)%
1.61 (1.37-1.90)=*
1.61 (1.37-1.90)*

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age.
Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar.

Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
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Table 29. Multivariable-adjusted hazard ratio of weight change in comparison to past years on total stroke

incidence by time-dependent (N=191,154)

HR (95% CI)

494 2dA
—

NW  NW

494 24d4
e d

NW  OW

4dd 29

—

oW NW

494 2dx

T o
—

ow oW

Total
Model 1
Model 2
Model 3

20<Age<35
Crude Model
Model 4
Model 5

35<Age
Crude Model
Model 4
Model 5

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.33 (1.15-1.53)=
1.31 (1.12-1.52)=*
1.31 (1.12-1.52)=*

1.53 (1.17-1.99)=
1.42 (1.06-1.89)x
1.43 (1.08-1.91)x

1.21 (1.03-1.43)=
1.22 (1.02-1.45)*
1.22 (1.02-1.45)*

1.45 (1.25-1.68)*
1.42 (1.22-1.66)=
1.42 (1.22-1.66)x

1.47 (1.08-1.99)=
1.57 (1.16-2.14)=
1.57 (1.15-2.14)x

1.44 (1.22-1.70)=
1.37 (1.14-1.64)x
1.37 (1.14-1.63)x*

1.38 (1.28-1.49)=
1.39 (1.28-1.51)*
1.39 (1.28-1.51)x*

1.54 (1.32-1.80)=
1.52 (1.29-1.78)x
1.53 (1.30-1.80)x

1.28 (1.17-1.40)=
1.30 (1.18-1.43)=
1.30 (1.18-1.43)=

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age.
Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar.

Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
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Table 30. Multivariable-adjusted hazard ratio of weight change in comparison to past years on ischemic stroke

incidence by time-dependent (N=191,154)

HR (95% CI)

494 2dA
—

NW  NW

494 24d4
e d

NW  OW

4dd 29

—

oW NW

494 2dx

T o
—

ow oW

Total
Model 1
Model 2
Model 3

20<Age<35
Crude Model
Model 4
Model 5

35<Age
Crude Model
Model 4
Model 5

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.0 (ref)
1.0 (ref)
1.0 (ref)

1.51 (1.26-1.81)*
1.46 (1.20-1.77)*
1.46 (1.20-1.77)*

1.97 (1.37-2.83)x
1.71 (1.14-2.57)*
1.73 (1.15-2.59)x*

1.33 (1.08-1.64)*
1.33 (1.06-1.66)%*
1.33 (1.06-1.66)%*

1.67 (1.38-2.00)*
1.59 (1.30-1.94)=
1.59 (1.30-1.94)=

2.08 (1.40-3.10)*
2.32 (1.56-3.46)*
2.32 (1.55-3.46)x*

1.56 (1.26-1.92)=
1.42 (1.13-1.79)=
1.42 (1.12-1.78)x

1.51 (1.36-1.67)%
1.52 (1.36-1.69)x
1.52 (1.36-1.69)x*

1.98 (1.59-2.46)x*
1.93 (1.53-2.44)x
1.94 (1.54-2.45)x*

1.32 (1.18-1.49)=
1.35 (1.20-1.53)x*
1.35 (1.20-1.53)=*

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age.
Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar.

Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar.
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Table 31. Multivariable—adjusted hazard ratio of weight change in comparison to past years on hemorrhagic

stroke incidence by time-dependent (N=191,154)

HR (95% CI)

494 2dA
—

494 24d4
e d

494 234

494 2dx

RIS

NW NW NW  OW oW - NW ow -~ oW

Total

Model 1 1.0 (ref) 1.10 (0.80-1.52) 1.32 (0.95-1.83) 1.26 (1.06-1.49)x

Model 2 1.0 (ref) 1.09 (0.78-1.53) 1.39 (1.00-1.94) 1.24 (1.04-1.49)*

Model 3 1.0 (ref) 1.10 (0.79-1.53) 1.39 (1.00-1.94) 1.25 (1.05-1.49)*
20<Age<35

Crude Model 1.0 (ref) 1.32 (0.77-2.27) 1.22 (0.64-2.35) 1.37 (0.92-1.74)

Model 4 1.0 (ref) 1.34 (0.76-2.35) 1.31 (0.68-2.53) 1.28 (0.92-1.78)

Model 5 1.0 (ref) 1.34 (0.76-2.35) 1.31 (0.68-2.53) 1.28 (0.92-1.78)
35<Age

Crude Model 1.0 (ref) 0.99 (0.67-1.47) 1.34 (0.92-1.96) 1.22 (1.00-1.49)

Model 4 1.0 (ref) 0.97 (0.64-1.47) 1.41 (0.96-2.07) 1.20 (0.97-1.48)

Model 5 1.0 (ref) 0.98 (0.65-1.48) 1.41 (0.96-2.08) 1.21 (0.98-1.50)

*P-value<0.05; HR: Hazard Ratio; CI: Confidence Interval, NW: Normal weight; OW: Overweight

Model 1: Adjusted for Age.
Model 2: Adjusted for Model 1, Smoking status, Alcohol consumption and Exercise.

Model 3: Adjusted for Model 2, Systolic blood pressure, Total cholesterol and Fasting blood sugar.

Model 4: Adjusted for Smoking status, Alcohol consumption and Exercise.

Model 5: Adjusted for Model 4, Systolic blood pressure, Total cholesterol and Fasting blood sugar.

_58_



T %
~|;o
dmﬂmﬂ
wmmo@ T %
eyl X
ﬂu:.;. H@EHC
: hawm@ﬂ
) -~ > :.AJ'
1@? @ﬂ.%%ﬂ@“p
<R Mo mﬂﬂbﬂ}onzT ﬁovﬁmm
M?H moﬂ@@uaﬂo%x B %0
@Q% Nrww_%wwﬂmﬂwmm %u%%%
1_|_ ,l_],ﬂ_ll o = J.Jl
%wﬁma mK <H Nmo zéeqwmﬁuﬂ,‘n@u %0 me ‘EVE_,I
" T N - E.# %0 e} &) %mm_ W B G- X <0 erﬂ w Ea ‘_Iwwl ﬂ =
inm_.zv ananzﬂo OE] Jlurummdmwﬁi
0_5#E mﬂﬁoﬂaof( Y ~ Amoézgef%
Mooﬂ mo@ﬂﬂﬁo%gew @wﬂﬂw@ﬂ?ﬂﬂ
= o] 3 el Mo No o M ‘.E_..M Z, % ,u_.ww wﬁm_ ! folm M_.Ao g ,_Wz‘__
_Jl ,ﬂ_ll7 o - pn
cE SRR %Wmﬂﬂsﬁﬂag1
hT EC)vgsu?moNSH mquraoi_@m
#%u_o ﬁgwﬂ%ﬂ}<ibt s@%%%
,_wa,au ﬁOﬁl%ﬂoﬂlAﬁIaH.o'] = T
Mwﬂﬁo _aeo_xoLl oﬂg] ﬂﬂr.ﬂlzommﬂﬂ
Jv,lj HIWMA@E:A]&IT ﬂlq\ml,,_lwyl ‘I,ﬂﬂ‘A.L
o <H Iy zn e~ . = 4K o T —~ ) B ) K s
mu..uu% %%o%WE? Wmﬁ E?ﬂ%%
,be_LLLz,uO ﬂ% g O Jod_ﬂil
ﬂmmﬂuqu%zﬂaﬁmuf%f%@ﬂhﬂe
_3@410v ﬂuwx;u)w}m@@ i
Lfﬁuo%wmﬂ = MNﬂ%%mm ao.ﬂﬂﬂ
H%é@w%Eﬂwaioo_liquﬁomriaﬁa
qo@&ﬂz@.@aﬂﬂ>wz#m_meeL
%&ngtwﬁﬂ%?ﬁﬁgw1ovmo%o ovg_m
@woﬂ?z%woﬁgzwaa%ﬂrwxx%ﬂw
) ﬂiﬂﬂgﬁoﬂth ® " %_dﬂg
) o o X & 2 5 X X A o X o 3
ﬂoﬁ_ Jmﬂgﬁﬂa(%u@ﬂﬂsuﬁm
%?Mx@é% Wwww% aoﬂrA%%%
L J)J X 5 X X /N\ < A o e~ T ol Al S
HMOW%WE@MHWﬂ ﬁ.Eq_o.d
éN_/ﬂTx?}ﬂ Jﬂafauma
ﬂnmoovWE;lWmemﬂLWﬂlg
AoJ,mn_ ﬂa_uoCr
zvﬁ03ui©mmﬂhﬂmrom
%L¥2 _zolo/d
_i.w@ ﬂ%m
_dﬂOH_lOE‘WILﬂ(_MU
#Hfao}mv@
@&21&
X‘OIJW_IM
o

- 59 -

hS

&
o
JA 5o 3}

A

o
=l ol



Aol ¢lom(Lissner et al., 1991; Strandberg et

=
6}

o Mol ef FHHAL 7}

al., 2009),

7
B
i)

0

A
o
%
ny

0

X

-

4
=

2gfel A

1992 ] o]

-
.

A

FAF o] o]

il

g EFe 249

=
o] ~gkQl Al -] AT A EE Bk Time-dependent 7|

5

= =
=
=95,

‘C‘_‘
-

!

A

&

oo

™
(!
_,AO
e
o
B

)

N

Z

I

A

H 3l (OW—NW) 9]

w7 71 gk

=
K3

Time-dependent

of ws

=]
T

2kl AlH e BAlT o

e

—

o

o
F
Gl
e
o
B

—

<A

I

B

B

—

ol

%

Time-dependent

o
e

g

A

=
T

AR

il

)

o)
W

Hjo] =2kQl A1z o] A

H 1t} Time-dependent

a3t

-c:,-l_

o] ¥

)

!

ofy

_60_



X

el

A

B

o
o

el

il

ol

of ==

o)
=

AA

o

3

s 7
o HAAG=It b =AGE Aot )

stm, 18

o} 3} A] 71tk (Hubert et al., 1983; Adams et al, 2006). ©]

R ENCE

°F7]

[e)

=

YA o)

oA wo] 2apel Al o

-

&R
)

B
o

A,

3]

A

=

Single exposure variable

¥ Exposure variable9}

B 24

E‘_}

—_—
fite)

min

st

B

!

Time-dependent "

Q-9

)
o
xr
il

il
M

ool
oF
el
o
fron!

—

XV
o
r

—

—
fite)

=

o

of o]& ¢
Zhel A

w
Ea

H ©]

Wtel A

sti7] o

-

T

X

3, Time-dependent #41 A] 1992V 5-¥ 2010 7k#] wf 213 wjc}

Aol A

5HA]

°

dHow
foi3
Ay
=

Al

—

<A
jzel
By
Iy
=
o

—

e

AR A A F 0] 914

o

_61_



Time-dependent #4 7|HS A&

Avt=

ki3

o] &

AT

o]
%

I~
T

0
0

o

2ol

™
=<
i)

—~
fite)

A

}7}A] 2 Time-dependent "

Qs

H, wlo] ekl AR o] AT of Fo

o M= wmh

i)

H

A9 Time-dependent

o
e B

<

ﬁo

el

K

& Byt Wby AEe) 547 AT U<l

o
=

=
K3

A

ko3
T

f{}

i
=

3l 7}

o o

.
fite)

-

28 Ao AlnEH,

3

Al
o

1 3o}

o2} A7k o)A

O

o
o]
el

B/

_62_



.

4

ow
B

)

o

B

Jari
o

il

el
;00

Bo

A
X

rom, dHAS

R4

g o] ~etele] WAF o

2

H HEFe BAAGES MY

oo

Time-dependent 4]

e

—

w}

g o 5l

)

s

X

)

el

e

0
o

Time-dependent

i
xr
il

—_
fite)

o

1

I

ol
=~

EERCE= P

E
=

Ak WA 2o

_63_



-

A

3 1)

A, 2011 AFELQIE A, 2012

Adams KF, Schatzkin A, Harris TB, Kipnis V, Mouw T, Ballard-Barbash
R, Hollenbeck A, Leitzmann MF. Overweight, obesity, and mortality in a
large prospective cohort of persons 50 to 71 years old. N Engl J] Med
2006 ;355(8):763-78.

Chou WT, Kakizaki M, Tomata Y, Nagai M, Sugawara Y, Kuriyama S,
Tsuji I. Impact of weight change since age 20 and cardiovascular
disease  mortality risk: the Ohsaki Cohort Study. Circ ]
2013;77(3):679-86.

Flegal KM, Graubard BI, Williamson DF, Gail MH. Cause-specific excess
deaths associated with underweight, overweight, and obesity. J] Am Med

Assoc 2007;298:2028-37.
Folsom AR, French SA, Zheng W, Baxter JE, Jeffery RW. Weight
variability and mortality: The Iowa Women's Health Study. Int J Obes

Relat Metab Disord 1996;20:704-9.

Harris TB, Savage PJ, Tell GS, Haan M, Kumanyika S, Lynch JC.

Carrying the burden of cardiovascular risk in old age: associations of

_64_



weight and weight change with prevalent cardiovascular disease, risk
factors, and health status in the Cardiovascular Health Study. Am J Clin
Nutr 1997,66(4):837-44.

Hubert HB, Feinleib M, McNamara PM, Castelli WP. Obesity as an
independent risk factor for cardiovascular disease: a 26-year follow-up

of participants in the Framingham Heart Study. Circulation

1983;67(5):968-77.

Kataja—Tuomola M, Sundell J, Mannisto S, Virtanen M]J, Kontto J, Albanes
D, Virtamo J. Short-term weight change and fluctuation as risk factors

for type 2 diabetes in Finnish male smokers. Eur J Epidemiol

2010;25(5):333-9.

Laxy M, Holle R, Doring A, Peters A, Hunger M. The Ilongitudinal
association between weight change and health-related quality of life: the
KORA S4/F4 cohort study. Int J Public Health 2013[Epub ahead of

print].

Lissner L, Odell PM, D’Agostino RB, Stokes J III, Kreger BE, Belanger AJ,
Brownell KD. Variability of body weight and health outcomes in the
Framingham population. N Engl ] Med 1991,;324:1839-44.

Peters ET, Seidell JC, Menotti A, Arayanis C, Dontas A, Fidanza F,

Karvonen M, Nedeljkovic S, Nissinen A, Buzina R. Changes in body

_65_



weight in relation to mortality in 6441 European middle-aged men: the

Seven Countries Study. Int J Obes Relat Metab Disord 1995;19:862-8.

Saito I, Konishi M, Iso H, Inoue M, Tsugane S. Impact of weight change
on specific-cause mortality among middle-aged Japanese individuals. J

Epidemiol Community Health 2009;63(6):447-54.

Stevens J, Erber E, Truesdale KP, Wang CH, Cai J. Long- and short-term
weight change and incident coronary heart disease and ischemic stroke:

the Atherosclerosis Risk in Communities Study. Am J Epidemiol

2013;178(2):239-48.

Strandberg TE, Strandberg AY, Salomaa VV, Pitkala KH, Tilvis RS, Sirola
J, Miettinen TA. Explaining the obesity paradox: cardiovascular risk,
weight change, and mortality during long-term follow-up in men. Eur

Heart J 2009;30(14):1720-7.

Sun Q, Townsend MK, Okereke OI, Franco OH, Hu FB, Grodstein F.
Adiposity and weight change in mid-life in relation to healthy survival

after age 70 in women: prospective cohort study. BM] 2009;339:b3796.

Truesdale KP, Stevens J, Lewis CE, Schreiner PJ, Loria CM, Cai J.
Changes in risk factors for cardiovascular disease by baseline weight

status in young adults who maintain or gain weight over 15 years: the

CARDIA study. Int J Obes (Lond) 2006;30(9):1397-407.

_66_



Von Haehling S, Horwich TB, Fonarow GC, Anker SD. Tipping the scale.
Heart failure, body mass index and prognosis. Circulation

2007;116:588-90.

_67_



= ABSTRACT =

Association between weight changes and
arteriosclerotic cardiovascular disease in men

. Korean Cancer Prevention Study

Miwuk Yoon
Graduate School of Public Health

Yonsei University, Seoul, Korea

(Directed by Professor Sun Ha Jee, PhD)

Objectives: The mortality rate from circulatory disease is increasing, and
obesity is known to worsen cardiovascular risk factors. Many studies have
proven that both obesity and overweight are risk factors for cardiovascular
disease, yet there has been different results concerning the weight change.
Most of the epidemiological studies for determining the relationship
between body weight change, a risk factor for an increasing non-infectious
and chronic disease, and diseases have been conducted in Western

countries. Since Asians have a lower set of BMI, we conducted a large
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epidemiology study to examine the effect of weight change on

arteriosclerotic cardiovascular diseases in Koreans.

Methods: A total of 488,338 participants who underwent private health
examination via KCPS between 1992 and 2000 were selected as our study
subject. We defined normal and overweight by setting a body mass index
(BMI) of 25 kg/m2 as our standard and analyzed the occurrence and
mortality risk of arteriosclerotic cardiovascular disease by comparing the
weight change of participants using overweight status examined in 1992
and 2000. In addition, to apply the time-dependent analyses, we used the
BMI of 191,154 participants who underwent a total of ten health
examinations every two year from 1992 to 2010 to analyze the risk of

arteriosclerotic cardiovascular disease.

Results: When age, smoking status, drinking status, exercise status,
systolic blood pressure, total cholesterol, and fasting blood glucose were
adjusted, the risk of atherosclerotic cardiovascular disease and ischemic
heart disease was the highest among participants who sustained their
overweight status. Also, the risk of total stroke, ischemic stroke, and
hemorrhagic stroke was the highest among normal weight participants who
were overweight eight years prior to the examination. The atherosclerotic
cardiovascular disease risk determined by the overweight status at baseline
was confirmed to be much more under—estimated than the risk determined
by the Time-dependent analysis which used overweight status at the time

of all atherosclerotic cardiovascular disease. The risk of arteriosclerotic
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cardiovascular disease examined by the Time-dependent analysis that used
short-term weight change prior to the occurrence of the disease was
higher than the result obtained from the analysis that used the data of

eight years.

Conclusion: In this study, the weight change and the occurrence and
mortality risk of arteriosclerotic cardiovascular disease were analyzed. As a
result, we observed a difference in the estimated value for risk in
accordance with different study designs and analysis methods. To promote
precision and accuracy of epidemiological studies, a comprehension for
different study methods relevant to the characteristics of data and the

study design is necessary.

Key words: Weight change, Arteriosclerotic cardiovascular disease, Cohort,

Repeated measures

_70_



