@ 49 94 243
Apga AN ©E @

Aol &

(computed

2
oﬂ, —l)'

tomography; CT)& ©o]&3ld =A%
s Ao Au

A et BAY s
o8k 4 2 53}

2 & A



B3 99 8 23 A $993

2 o)g3le] 24T By AP ARy

o] ERL HAFHAYY RO AFY
2010 @ 06 € ¢

AAstE wadste
st 4E 5}

72 & A

LY



ERK)

94

SpED

G

Q]
=

6

TJ

2010



2} &)

<t nw 1 O Oo© o,

1ii
e 1
1
10
.10
14
18
21
23
25
.. 20
26
29
34
37

-
WE?]PO T
EEITON
A I o Y
e :

PR

0
P S : :
;o S O S SO B
E A ;T
o Wmm I s L P
: A :
© o P

= hr Lo g LR TWT S D

G O =l g I

OO B e A bE e g BB @
A S S LN S SV I
. oo

sl C °
= W T

_:T| . —
— —

. A2+ ...
1.
2.
3.
4.
0.
ABSTRACT Lo



Table 1.
Table 2.

Table 3.
Table 4.

Table 5.

Table 6.

Table 7.

Table 8.

Table 9.

Figure. 1

Figure 2.

¥ =} 4

The general characteristics of study population........c...coeevvneeenneenn. 11
The average value of TFA, VFA, SFA, VSR of study

population Demographic characteristics of subjetS......ccoooevivninns. 12
Demographic characteristics of SUDJECES.uuiiinvimn i, 13
Carateristics of study population by cigarette smoking habits........ 15

Differences of VFA by cigarette smoking habits, amount of
Cigarette and total amount of Clgarette...covvinieeiieiiieieieieeeens 16

Differences of VSR by cigarette smoking habits, amount

of cigarette and total amount of cigarette.........cccoeeeeeiiviiineeeiiiiinnnn... 17
Correlation between the TFA, VFA, SFA, VFA / SFA and age,
smoking, drinking, BMI, WalSt....coooouiiiiiiiiiieee e, 18
Multiple regression coefficients, their standard errors of body

fat distributions by SmMOKING HabitS. ..o ieriiiiiiiie e 22
Rregression coefficients, their standard errors of body fat
distributions by Total amount of cigarette.....ccovevvevienieeiiiiieenannn.. 24

a3 A

Correlation between VFA and BMI, waist, TFA, SFA, VSR,
SITIOKITLE et ettt ettt e e e e 19
Corrlation between Smoking and SFA, VSR....ccoooiiiiiiiiiniian. 20



FR g}

0|

o

o] o] FeA grovt

B/

o

o2 deA fal, 2o ik

A7 Wk Aholzk gar - iheko] A

al

K

)
X

el
;OO

jgase)

J(Abdominal fat computed

O
[e]

=
=

A e B

o
=

tomography; Fat CT)

btk

§ oroluz

9|

of i

2009 1€¥ 2294%E 20099 12€¢€ 3147H#] A&~

sl

4165 o=

ki3

A ]

o

o
=

A

el

tow @

A&

=

= 5

BEEE

=
5,

}oA)

, Al

o}
H

= A

WA dAaksl @5#E 94 (Fat CT scan)

ol

To-

3}#]

A, A/

bl g, o

d|

= HIFAAel

A5 AR

&

s}

sl kst

W A H)(v/s ratio)’F BAA R F9

A 57kl



e
==

77F Al

3

hy2

3 A, A

SV -



o A3k ofL2}

AT w73 % By

1.
o] A=l A=

o

i

41.1%A . 103 Al 199993

[e)

T

e depda Q.
Tl g

9l
],

[}
S 2007 4/4%7] 71 42% ©]aL 2009

AA A 2L ek

[e)

—_
<
9Ad 5

3

X7

A 5-,2009), ©

T

T

7

(5

G

Aol 8

- =
L

fie)

o

bl 7

o

A} 64.9%° H

1t 29.8% Kt} 3

(e}

]

3

OECD

<

ol

= d9A Sk

)

S

<
=

delel dei=A 7S

A

AT AEAARE oA F S

Xola UTHWHO,2002).



ek 8ol AH o AxH e FAoth

ERHNEE wfje] HRg Aol HAE AEE, AW AN 1 FE
of wet st Ao R vUm ¢ vk =l el el
2 @A 90cm, oAb 85cm o]l A g, WA WA o] 100cm?o] /o]

At WA [ ASAGAH W E Z4s] 040l g E

d
4

o7 X A% glth(Fujioka,1987).

S-uteke] A§- 20079 FH A QGERAE A wEWE 194 o],
AA#EA g 250172 HIT FHEC] A2 36.6%, A 27.9%°]U 2
o, sz F4 90cm, ¢34 85cmolde] VES HEdS W FHES

T4 26.1%, 934 26.8% = EIAHEHJTG(SHAAS AT, 2007 =

A7l Ao 2 HuFEl(Lamarche,1998), A A& %

se=dv -9

o] R F7hetta B ek vh(Folsom,1993).
Han 5(1995)2 dgl&d SAH7F &2 "ol yvolet AgdE5aE

FAIYE W Gdael Hvlste] WAk 4.6, A= 2.6 ¥ AEe] AE A

g aole] Frksttta R s ol AANH1998)L HAlo A HE u]vh

< 7FE & vehdis Rl A sl Eeelal of#fell M= sl = e} 5

gol =dn7t zor wintdd A

AL — 1=



21
T
x

7
P
il

o)

TR A

4% A

i

g 3 Sdvgdn Bva gowX

Bl APe 9 2 q

ol H] s

o

A4 18.5~25

kS

,2001).

B
of

oHA

7}

Aol AN B
Be

e

LRSS

=
=<

A
AT o} A7

A
it

=13
=

Rholut sl =7t v A3Eol

A0 gk,

W =] A7t B

a7 o

gt ol Hig 7ol 3

=]

P

el

ZO

.z:l

o
pul

=8

ol®W A} 3

o)

=



A7 B

_Z#O

ol BOoRH Ty
g =0 glut.

oF

A, gl o

3

Al

[e)

=

ZO

e

E



din

1L}
r&
>

ot

re
9
1r

o

I

o
0
oM

rjot
re
N
By

Oft
ot
c
o

|

AT

L
i

op¥
dp

\ IE_I‘ﬁ+
)
L}O|

HEZA =

rlok

T A|LHE
LHE A S B A
I NEIISES

LRI MR

ER=

)



AT

2.

L=k

200949 19 229%E 200993 129 31971A Al

-
T

A2

2

h S

gk 565

A 3

=
=

a1l Fat CT

445

=
=1

o] A

=
(]

=7ht Al

Al

=3
, wddd W, Fat CTAR

AR o 2} 11673

73

el

2

&l

)

it

—
file]

PENCRD

S

41672 WA= A4

@ A%

= A9

bk,

S

Aol A A<l

o W57} hepshel ©

tlo

AFAEL 57

3.

5o AlAA

SRRt

A 3y =]

KR
| N

= AT ke)/7]

A A =] 4=(BMI)

bk,

d|

JeEfel A 0.1cm @9744] 54

KeR
| SN

Aol el

=57
=

ul
i B

=14

5

°ol-&

H =< Hitachi-7600 analyzer<

T=ZY X~

=i}
=

al

’

A

Nfo

ﬂ.
—
o

O

Alr



=
=

ioh. A

%

e

A

=

% (Abdominal fat computed tomography;

g

=
=

Fat CT)
BB AS CT(Hi speed CT GE,"] =)

o 2 8 F Tom W T odo
‘Drw_ [, ,IrL — J:NO ﬂu.._ H_Ol _EH ‘OI
—~ © ,ﬁ < ,m.ﬁ 0 ,:I_W
i s o aﬂ 5 . o oy wﬂ W
° 9o 2 7 o — B o M
w5 og 2 = — B WH b B 23
o = & © N E o o =3
8 ™ T o T ok S —_
W = X oo g T <OoBouE o S
F o5 R g o 1y BT o 3
L &= 8% R e
T oa o = TRy TR Y g
B O oo W o <O L o Ao AL
-~ K =) —_ N ol ™ B0
~ XT S iy ﬁ = el B =
Ll > - o < o
N Hr m _M nD\nu o Ml Lo -y Mo Mﬁll N
MM I bl mam o :m o ML Rﬁ
of ®og T3 a % N & owos "oy
= 8 5 M £ NI EL <R wa NE
<+ fie} - Nluﬂ A O#E E#E -~ m 1:.._ [lie] O OﬁD
1 = e
L P =W G ,ET._@M.TT
" 0 v N ~ o ~) g3 ‘W ] il OTU ;IJVI
By 2 §E T - G G
™ oy 9 g = st op o 3 ™ q N
— B 2 - oz o __%u o X 2 on
X = - N T 0
ﬂmmww @mﬂﬁ%ﬂ%mﬁ_dﬁ
Toa o8 oW o - N3 o A
% Rl 3 N w o Wg B = =
—_ (S\ o = X .0 ﬂ./l = ﬂ
— WX s X R | = B
o’ o 2 = al7) oo T A ' g T 5
B X 2w e WL T W - T B
(G I SR C
i oo, P s N
o 5 = (ay T o M M iy
ML o of ® b o M W T
GRS RS R0 o WOk T



r
o

B

S-F%(Alcohole amount) A4k

2.

{(FF3)x(13]F 7)x13g (17+F alcohol g57)} / 7day

F(g/d)=

=
T

KeR
=]



3o one-way

g Aol rob] 9

Nfo

-
it

F(meanz*standard deviation)=®

)i (tertile)® W1, 3% FTAHT I

S A +HEE Y59 one-way ANOVA test

ANOVA testE A& 3}o]

0

=
=

s

1

7

18l 5d =

53

A A=,

ol oA ®F 3] 74 (multiple

ofr7] %

A ]

o}
=

2] O
=

3

A

1l

0

K

e

ol 3

A 8

X
=

regression analysis)

P
T

2 A Er] 9

T

%

ruze]

i
-
o)
oF
o4
®

1o
|

B
—_
10

)=
24

ol

5

g

X
=

A== SAS 9.1 version

=
2=

shtet.

=

p-value#t 0.05 ©|&

KeR
| SN



. 2 3

AFIAY A 54

1.

£

88cmeo] A t}.

Ak A} 5,852

Famsol FLHA 15189 A9 433483} L A7 o

A 416

TS 24.6kg/m?, slElEdls

3

3

A<

&

49.3A401 A4

9 <

oj

il

bieh ool

Al <718

oI5

kel

ﬁo

-
s

]

H

el

el

A

WA &/

124cm?,

g e

S

135cm?, ¥

W

A]

ol tAAl == 2869, 3267, 2429 o]tH(Table

a4 91

O
1l

17O o] AL

1, Table 2).

baek ohgrel

oo thste] 2AH
o]/go]l 3159 (77%), 0] 754 (18%),

(4.6%) o2 dlFolido]l =4 Yelth. 2del oA

7} 194

%% ol3

iy

)
4

O

X

AHEA o] 237

-
T

Gul
L

A 2378(6%), 71EFAE 22678 (29%) 0= AF-A o] 7}

H(64%),

z]t

WgA7 551

]

o

4 mwt

1:11_]:

3507 (87%)°I AL 400

o]

/\O]_

g o

E(l_

= 400

2 AFAA, wsFAkel v

Ay
s

A =72 330 (79%)°] &

235" (57%),

A7F B @k tH(Table 3).

s

(66%), P15 140HB4D) o2 &

- 10 -



Table 1. The general characteristics of study population

Participant group Examinee group

p-value
N=416 N=4334

Age (years) 49.34+9.25 45.94+11.08 <.0001
Height (cm) 171.3+5.77 171.8345.98 0.083
Weight (kg) 72.16+9.31 72.09+9.74 0.880
BMI (kg/m) 24.57+2.72 24.38+2.78 0.193
Waist (cm) 87.72+7.46 86.6+7.8° 0.009
Systolic BP (miHg) 118.63+11.29 119.08+11.1 0.427
Diastolic BP (miHg) 81.55+9.28 81.17+9.35 0.428
HDL(mg/d¢) 48.81+11.55 49.73+£11.08 0.104
LDL (mg/d¢) 127.48429.35 121.42429.6 <.0001
Triglyceride (mg/d¢) 156.88+85.36 152.18492.23 0.287
Smoking 462.67+308.61" 347.22+299.99' <.0001
Alcohol intake (g/d) 3.79+4.147 4.81+4.77" <.0001
Exercise 80.1+75.63" 75.05+61.97" 0.316

h = 326 for only drinkers, *n = 242 for only

‘n= 286 for only smokers,
exerciser

*n=1516 for only waist, 1h=2235 for only smokers, 'n=3573 for only drinkers,
"n=2475 for only exerciser

BMI, body mass index; HDL, high density lipoprotein cholesterol; LDL, Low

density lipoprotein cholesterol

-11 -



Table 2. The average value of TFA, VFA, SFA, VSR of study population

N=416
Mean = SD
Total fat area (cr) 259.0 =+ 85.1
Visceral fat area (cm) 134.7 £ 51.9
Subcutaneous fat area (cir) 124.2 £ 46.9
Visceral fat area/ subcutaneous fat area (cif) 1.2+ 0.5

12 -



Table 3. Demographic characteristics of subjects

N=416
n %

Marital status

Unmarried 24 5.8

Married 383 92.1

Others 2 0.5

non—response 7 1.7
Education

<12year 19 4.6

12—15year 75 18.0

>1b5year 315 75.7

non—response 7 1.7
Occupation

Office worker 267 64.2

Production worker 23 5.5

others 119 28.6

non—response 7 1.7
Income”

<2,000 17 4.1

2,000—-4,000 38 9.1

>4,000 350 84.1

non—response 11 2.6
Smoking

Never — smoker 51 12.3

Ex—smoker 130 31.3

Current — smoker 235 56.5
Drinking

Never drink 66 15.9

Ex—drink 20 4.8

Current — drink 330 79.3
Exercise

Yes 276 66.3

No 140 33.7

“1000 won/month

- 13 -
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Table 4. Carateristics of study population by cigarette smoking habits

N=416
Cigarette smoking habits

Never Ex Current

smoker smoker smoker b

(n=51) (1=131) (1=234) value
Age (years) 52.06+9.64 52.74+8.89 46.85+8.60 <.0001
Drinking (g/d) ' 2.36+2.56 2.96+3.09 4.44+4.66 0.002
Exercise ' 75.92+78.03 75.46+63.82 84.9+82.93 0.635
Sytolic BP (mmHg) 118.7+11.15 120.1+11.22 117.8+11.32 0.161
Diastolic BP (mmHg) 81.59+8.94 82.69+8.99 80.9+9.48 0.207
HDL (mg/de) 49.37+9.83 49.29+11.24 48.37*+12.11 0.714
LDL (mg/de) 127+28.27 122+28.47 130.4£29.85 0.032
Triglyceride (mg/d¢) 146.3£93.45 142£73.90 167.4£88.16 0.015
Height (cm) 170.4*£5.67 170.7£6.10 171.8£5.57 0.119
Weight (kg) 69.07+8.44 72.13+£8.31 72.98+10.17 0.028
BMI (kg/m*) 23.77+2.66 24.73+2.39 24.69+2.96 0.077
Waist (cm) 85.47+6.93 88.38+6.72 87.91+8.04 0.058
TFA () 234.9T77.48 270+80.73 258.1%+88.20 0.043
VFA (cr) 114+50.62 144.2+£54.16 134+49.67 0.002
SFA (erf) 120.9+38.67 125.8*£41.10 124.1£51.48 0.816
VSR () 0.96+0.37 1.21£0.48 1.16+£0.49 0.005

T n=2326for only drinker (Never drinker: 30, Ex—drinker: 101, Current drinker: 195)

t

;n = 242 for only exerciser (Never exerciser: 38, Ex—exerciser: 87, Current exerciser : 117)

HDL, High density lipoprotein; LDL, Low density lipoprotein; BMI, Body mass index; TFA, Total

fat area; VFA, Visceral fat area;

subcutaneous fat area

SFA, Subcutaneous fat area;

- 15 -
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Table 5. Differences of VFA by cigarette smoking habits, amount of cigarette, period of smoking and total amount of

cigarette
Visceral fat area (cr)
Adjusted for Adjusted for Adjusted for Adjusted for
age age, bmi age, waist age,bmi,waist
Cigarette smoking habits N=416
Non—smoker (n=51) 111.86 120.86 124.24 124.24
Ex—smoker (n=131) 142.25 138.68 138.76 138.76
Current— smoker (n=234) 136.06 136.09 135.32 135.32
p—value 0.002" 0.016" 0.022" 0.023"
Amount of Cigarette per day N=221
<10 (n=14) 124.22 131.84 124.17 124.89
10-19 (n=83) 132.20 130.53 133.96 133.67
>20 (n=124) 136.47 136.73 135.30 135.41
p—value 0.607 0.413 0.381 0.419
Period of smoking N=221
<20 (n=42) 124.56 131.35 138.64 138.24
20—-29 (n=99) 135.27 136.01 135.85 135.88
=30 (n=80) 137.63 133.16 129.53 129.70
p—value 0.553 0.718 0.494 0.523
Total amount of cigarette N=221
<320 (n=75) 129.43 132.17 134.04 133.95
320-540 (n=66) 137.24 133.04 132.87 132.78
>540 (n=80) 135.86 136.76 135.15 135.30
p—value 0.616 0.715 0.897 0.876

p-value < 0.05
VFA, Visceral fat area; BMI, body mass index

- 16 -



Table 6. Differences of VSR by cigarette smoking habits, amount of cigarette period of smoking and total amount of
cigarette

Visceral fat area/Subcutaneous fat area(cm)

Adjusted for Adjusted for Adjusted for Adjusted for
age age, bmi age, waist age,bmi,waist

Cigarette smoking habits N=416

Non—smoker (n=51) 0.91 0.92 0.93 0.93

Ex—smoker (n=131) 1.19 1.19 1.18 1.19

Current—smoker (n=234) 1.20 1.20 1.20 1.20

p—value 0.001" 0.001" 0.002° 0.002°
Amount of Cigarette per day N=221

<10 (n=14) 1.07 1.07 1.07 1.06

10-19 (n=83) 1.07 1.07 1.07 1.08

>20 (n=124) 1.23 1.23 1.23 1.23

p—value 0.037" 0.037" 0.039" 0.046"
Period of smoking N=221

<20 (n=42) 1.20 1.20 1.21 1.21

20—29 (n=99) 1.18 1.18 1.18 1.18

>30 (n=80) 1.12 1.11 1.11 1.11

p—value 0.769 0.764 0.725 0.694
Total amount of cigarette N=221

<320 (n=75) 1.10 1.10 1.10 1.10

320—-540 (n=66) 1.12 1.12 1.12 1.12

>540 (n=80) 1.25 1.25 1.25 1.25

p—value 0.137 0.137 0.140 0.156

p—value < 0.05
VSR, Visceral fat area/Subcutaneous fat area; BMI, body mass index

-17 -



t}(Table 7, Figure 1).

Table 7. Correlation between the TFA, VFA, SFA, VFA/SFA and age,

smoking, drinking, BMI, waist

TFA (crf) VFA (crf) SFA (crr) VFA/SFA (crf)
Smoking <0001 0.08 -0.08 0.23"
n=286
Drinking (g/d) 0.01 0.02 <.0001 0.01
n=326
Exercise 0.03 0.00 0.06 —0.08
n=242
T ,
BMI" (kg/cm) 0.80° 0.67° 0.73" 0.06
n=416
Waist (cm) 0.90° 0.80" 0.78" 0.12°
n=416

Ajusted for age
* p-value < 0.05

T Body mass index

18



Figure 1. Correlation between VFA and BMI, waist, TFA, SFA, VSR,

smoking
Ch 2 -
R- 2 -
£ 2 $ 8 ;
81 8 '
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Table 8. Multiple regression

coefficients, their standard errors of body fat distributions by smoking
habits

N=416
TFA (cf) VFA (cnf) SFA (i) VSR (crf)
B SE B SE B SE B SE
Nonsmoker VS ex—smoker 5.25 6.18 14.51% 5.26 —9.26% 4.54 0.26% 0.08
Nonsmoker VS current smoker —2.84 5.87 11.08% 5.00 —13.92% 4.31 0.27% 0.08
R? 0.805 0.632 0.634 0.103

Adjusted for age, BMI and waist
" p-value < 0.05

area

22

TFA, Total fat area; VFA, Visceral fat area; SFA,Subcutaneous fat area; VSR, Visceral fat area/Subcutaneous fat
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Table 9. Rregression coefficients, their standard errors of body fat

distributions by Total amount of cigarette.

N=416

TFA (em)
VFA ()
SFA (en)
VSR (eri)

Total amount of cigarette

B S.E R? p—value
-0.015 0.008 0.817 0.049
0.006 0.006 0.655 0.354
—0.020 0.005 0.686 <.001
<.001 <.001 0.148 <.001

adjusted for age, BMI and waist

TFA, Total fat area; VFA, Visceral fat area; SFA, Subcutaneous fat area; VSR,

Visceral fat area/Subcutaneous fat area
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group group group group group group group group
n=53 n=1521 vale n=136 n=1181 Ve n=141 n=1090 Ve n=86 n=542 vale
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density lipoprotein cholesterol; TG, triglyceride
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H= 3. Body mass index %30 wZ HREU|WAE HF
N=416
<22.9 22.9-24.5 24.5-26.3 >26.3 P—
n=102 n=105 n=103 n=26.3 value
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Visceral fat area/subcutaneous fat area
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P—value
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Visceral fat area/subcutaneous fat area
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ABSTRACT

Correlation between smoking and fat distribution

in Korean male adults.

Hyo Jin Kim
Graduate School of Public Health Yonsei University
(Directed by Professor Sun Ha Ji, Ph.D.)

Cigarette smoking and abdominal is a major risk factor for mortality
and morbidity of cardiovascular disease. There are many reports that
obesity could be associated with smoking habit. This study was
conducted to evaluate the relations between smoking and fat
distribution in Korean male adults.

This study was carried out on 416 individuals who visited the Health
Promotion Center of Yonsei University Hospital from January 2009 to
December 2009. The subjects were checked on age, sex, life style
(smoking, drinking, physical activity, exercise, etc.), past medical
history, blood pressure, height, weight, waist circumference, hip
circumference, body fat percent and other obesity indexes. Abdominal
single CT scan was used to quantify fat deposit in visceral and

subcutaneous area at the level of L4-15.
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Abdominal total fat area, visceral fat area, subcutaneous fat area and
visceral fat area/subcutaneous fat area ratio were significantly
increased according to the amount of smoking after adjustment for age,
body mass index and waist. And smoker and ex—-smoker’s visceral fat
area, subcutaneous fat area and visceral fat area/subcutaneous fat area
ratio were significantly increased higher than non—-smokers by multiple
regression analysis after adjustment for age, body mass index and
waist. Also, visceral fat area significantly increased over 20

cigarettes/day smoking groups than under 10 groups.
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