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Table 1.
Table 2.
Table 3.

Table 4.

Figure 1. Body mass index period and breast cancer incidence case
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the association of body mass index

and breast cancer incidence

Baseline No. of Breast cancer incidence case : 663
— — | — —
N
90 91 92 93 94 95 96 97 98 99 00 01 02

BMI change (4 years) ! No. of Breast cancer incidence case : 520

" : between 1990 and 1994 °

the association of body mass index change

and breast cancer incidence

Figure 1. Body mass index period and breast cancer incidence case
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Table 1. Baseline characteristics of 64,149 women (1990-1992)

Mean + SD, Number (%)

Age at year 1992

Variables 37-47 48-61 P value
(n=44,923) (n=19,226)

Age (years) 39.0 + 3.0 50.7 + 3.5 <.0001
Height (cm) 157.6 + 4.3 156.7 + 4.5 <.0001
Weight (kg) 544 +64 571+ 7.0 <.0001
Body mass index (kg/m?) 21.9+23 233+26  <.0001
Systolic blood pressure (mmHg) 113.7 £+ 10.5 1229+ 153 <.0001
Diastolic blood pressure (mmHg) 73.9 + 8.0 799+ 10.2 <.0001

Blood pressure”

Normal 28,468 (63.4) 6,995 (36.4)

Prehypertension 13,917 (31.0) 7,790 (40.5) <.0001

Hypertension 2,538 (5.7) 4,441 (23.1)
Marriage status

Married 40,027 (91.8) 17,845 (96.9) <0001

Unmarried 3,655 (8.2) 568 (3.1)
Family history of cancer

Yes 6,230 (17.8) 2,389 (17.2) 013

No 28,755 (82.2) 11,479 (82.8) )
Health status

No diseased 42,338 (94.2) 17,245 (89.7) <.0001

Diseased 2,585 (5.8) 1,981 (10.3)
Body mass index quartile (kg/m?)

<20.6 13,287 (29.6) 2,735 (14.2)

20.7-22.2 12,357 (27.5) 3,691 (19.2) <.0001

22.3-23.8 10,721 (23.9) 5,236 (27.2)

>239 8,558 (19.0) 7,560 (39.4)

*Classification according to the Joint National Committee On Detection,
Evaluation, And Treatment Of High Blood Pressure (JNC VI)
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19943 & 71 H o2 39-47A 7, 48-63A o2 o] dukd EAS Adru
okth. 1994¢ BMIE 39-47410] 222 + 25 kg/m°o] i, 48-634 0] 234 =
2.7 kg/m’°Z 48-634 0] T =% EAAH R sttt BMI 499 zo]&
39-47A 0.4 £ 1.3 kg/m*01 1, 48-6341 0.3 + 1.4 kg/m’ o™ 39-474 o] H

worom EA A o7 903 th(Table 2).

Table 2. Follow up characteristics of 59,103 women (1994)

Mean * SD
Age at year 1994
Variables 39-47 48-63 P value
(n=38,049) (n=21,054)

Height (cm) 1572+ 45 156.2 + 4.7 <.0001
Weight (kg) 54.8 + 6.7 57.1+7.2 <.0001
Body mass index (kg/m?) 22225 234+ 2.7 <.0001
Body mass index change (kg/m?) 0.4+ 1.3 03+14 <.0001

Systolic blood pressure (mmHg) 114.9+13.0 1242+ 175 <.0001
Diastolic blood pressure (mmHg) 74.8 +10.5 805+ 11.7 <.0001
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2. BMI9} 3¢ Ao AAA

AT A ZAIF o] Ayt BMISE 1993-20029 7bA1 o fh ek Al S AFs E ot
(Table 3). 7= <3} vl stlS o, dA A7 BMISH et 249
Hdd Aol flATHD for trend<0.600). 199285 71 o &2 AF S 37-47A], 48-614]
To2 yrode o, 37474 BMISH e 2o ddAde] gl (p for
trend<0.182). 48-6141x 2> BMI 7= &3} vl skl W 44 9= (BMI=23.9)
of frbek WAl $ge] 2.08%(95% CI, 1.23-353)c]A il FAARE ottt

BMIE ofx et 7IEoz yiro] 7IEdes Hus s o, A4 A7dda

Hlel BMI o] sobdays e 2A4Hdo] S7tstes 4%FS BAv(p for

trend <0.002).
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Table 3. Risk of breast cancer(1993-2002) by baseline body mass index

Body mass index All women . Women aged 37-47 . Women aged 48-61 .
(ke/m®) No. of No. of Hazard Ratlo No. of No. of Hazard Ratlo No. of No. of Hazard Ra’ilo
Women Case (95% CI) Women Case (95% CD) Women Case (95% CI)
Quartile
<20.6 15,856 166 1.00 13,138 149 1.00 2,718 17 1.00
20.7-22.2 15,879 169 1.05 (0.85-1.30) 12,217 140 1.03 (0.82-1.30) 3,662 29 1.30 (0.71-2.37)
22.3-23.8 15,798 159 1.01 (0.81-1.26) 10,612 109 0.93 (0.72-1.20) 5,186 50 1.62 (0.93-2.81)
>23.9 15,953 169 1.08 (0.86-1.36) 8,480 78 0.83 (0.63-1.11) 7,473 91 2.08 (1.23-3.53)
p for trend 0.600 0.182 0.002
Asia reference
<18.5 2,788 25 1.00 2,380 23 1.00 408 2 1.00
18.6-22.9 37,273 404 1.27 (0.85-1.91) 28,789 336 1.24 (0.81-1.90) 8,484 68 1.73 (0.42-7.05)
23.0-24.9 14,787 135 1.11 (0.72-1.71) 9,099 77 0.92 (0.57-1.47) 5,688 58 2.28 (0.55-9.35)
>25.0 8,638 99 1.40 (0.89-2.19) 4,179 40 1.03 (0.61-1.74) 4,459 59 2.95 (0.72-12.2)
p for trend 0.547 0.128 0.002

*Adjusted for age, marriage status, family history of cancer, health status, blood pressure
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BMI ®3tol 1995-20021d 742 o] fwhet A S A5 W9kt (Table 4). BMI
RS W, AA AFAA

=
BMI W3t} bl w2 #AA o] A th(p for trend<0.241). 19941 L 7]

Aoz dHE 39-47M 1, 48-63A7 o= Yol BMI W3t Fu g HA 9
AR S AHEGAN F o 25 BMI Wstet e T #EAde /%
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Table 4. Risk of breast cancer(1995-2002) by body mass index change during 4 years

. All women Women aged 39-47 Women aged 48-63
Body mass index
2 No. of No. of Hazard Ratio No. of No. of Hazard Ratio No. of No. of Hazard Ratio
change (kg/m°®) . . .
Women Case (95% CI) Women Case (95% CI) Women Case (95% CI)
<-0.25 14,734 136 0.99 (0.78-1.26) 8,767 83 1.08 (0.80-1.46) 5967 53 0.85 (0.58-1.25)
-0.24-0.29 14,452 135 1.00 9,445 83 1.00 5,007 52 1.00
0.30-0.83 14,744 131 0.95 (0.75-1.21) 9,872 91 1.04 (0.78-1.41) 4,872 40 0.79 (0.53-1.20)
>0.84 14,653 118 0.86 (0.67-1.10) 9,627 81 0.95 (0.70-1.29) 5026 37 0.71 (0.47-1.08)
p for trend 0.241 0.505 0.281

*Adjusted for age, marriage status, family history of cancer, health status, blood pressure
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@ BgE 247 Bastth AW B ATAAE 2A4E 54 Badd. weA

2% BgEd @ Aot A9 Holo AT
AT A 641490 AWL 19929 Moz 7tz 37-4TH 2} 43614

TOo® UFAn. A8 S 484 AFE Uw Ve R A AT H(2003)0
Mo2001d =AY - FRAE Al Ba @ et oA HA A

AH HE 47T91A &

e
)
o
o
o)
o
)

2. 947 23 gid nF

7t A7 A BMISH 3% 240 0@ 22

AT ZEE AR 374TA A A e Wi o BMISH ek 2
ddgo] ATk 71E ZTE AFES ¥R, WA Brandt(2000)5 o 7 =
TEZ o4 A7 Aol dgstd WF A olAdelM BMI<2lkg/m’# W s
9S o BMI=3lkg/m el A fuet 248 938 054(95% CI, 0.34-0.85)°] 9t}
I Weiderpass(2004)5 9 ZoEATNA 34-494 #H74 A oA 99717HS o=
3 AT 20<BMI<24.9¢F W wdS w  BMI>30kg/m°Q 4% Gukel wbal 99
0.6281(95% CI, 0.40-0.97) 0%tk Zglal &= o2 AtelA H74 A oA BMIZF &
7}

]

= Y 2 AEE 25-40%HE AT S THLe Marchand 5, 1998).

<
T

ofg] @ab-thza ATelA A7 A Ao AFol TrtErE FHY 2 9

)
=)

—

o] 20-30%A4 % A= Bl Qa(Paffenbarger %, 1980; Chu %5, 1991;

Brinton %, 1992; Coates %, 1999; Peacock %, 1999), l%o] Z7}g4

Jfu

o] =713l A Buk dtHPryor %, 1989). H AlFy fek wkae] #BdHo] gl
o= AF%E Jk(Choi %, 1978; Franceschi %5, 1996). =W o IA-thzx A=

A7 A ofAdel e wnto] o8y FWE RIEIdu= Biurh Qa(F A
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(Ahn &, 1999). &9 AT E AFolA e vs3 A Ziote e x4
27 Aol e Awss AnEe 7 dguit ST} o)

s o] witolth w4 Ao wiwkn frek WAl Ao g o AFE]
UARE 7o) s deAA = Fokrh vk #HA A wiwkelH B d4o] H F
daL o] & ¢l T=& Wb ddE 7] Wil th(Stoll F, 1997). =, HA A ool A
o o 2ERAE ZRA2HES Ago] ot 1 HF FEIF AAHAT FHAEE
o ~EZ RN ol ZaA~HE gFME FHo] FXE= For deix A
ak oo}z H Ao o]2x] ¢k Hlwk oAM= Fuj@r) vt AdEHE AR oJiERA
2 Z2AzEEY] Al FErb a7 W] 288 wiRte] ft A $9s o

AoleH(FA A 5, 1994).

2
>
N
"
N
,
fo
tlo
s
~r
%0,
o
rle

.17 F BMISH 43¢ w4el W@ n@

B oAFE 7E ATEY A o] 48-614 H F oAoA BMI F
= Sl wE f9d @Al FZUFsEY T Morimoto(2002)5 2] Women's

Health Initiative Observational Studyoll Al 50-794 ¥ 74 & oA 859179 2 Uj

doz @ AFolA BMI<226kg/m’s ¥l we gl W BMI=3llkg/m® 4
ook Al 9@ 25201 (95% CI, 1.62-3.93)0] A t}. Brandt(2000)% 9 771 &
EZ o]gd AT #HA4 F o4 AFAe os¥ BMI>28kg/m’d
ke Al 12691 (95% CI, 1.09-1.10)¢] 9 t}. Lahmann(2004)% ¢ EPIC 917 <]
Bate] oty #A F Aol BMI<25kg/m’¢l HlwaAS W BMI>30kg/m’2l
%]

o e Aol 31% F7betta & th(p for trend<0.002). ©] H il
T 224 AMEEHA e oAl A oo Z& AT YEwa, o] ZTE o

NHZ FAe A2 B Y th(Huang 5, 1998; Brandt 5, 2000; Morimoto %,
2002; Lahmann %, 2005). o]& 3 Yo =2&= HAH T oAAolAe vjrd 5

drERAe FEE ol ARz 0dd §9Y Aol FANNE Aom

= FA7170] FHrde Yaolgt=  7FA (estrogen-augmented-by-progesterone
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hypothesis)S 7233 A A& F+= Ao|th(Pike 5, 1993). 17

o
=
=
)
>
>
o
2
)
>

drEZA AP} SR JrERAOR HAFo] FrEE AWI sex

uee

hormone binding globulin® Z4A 2 3% o2EZAo ZF7ldvsE Aol dtt

(Siiteri &, 1987).

ol o] = H|gkg of Jo A Ak Aol FHIF W Ao 9V wWEolgE
Aol gtk (Moorman &, 2001). A Ao A FH 9 #Hs] Kazer(1995)= 2L

< 7HAA Y HIRED Al AN dnb o m gl
H Aol wol ety oy dsd A Aol

e}
&
Z1Ae] #e Aoz d&Ed AHYAol AZA HWH EHY insulin-like

i

e

ol
2
i)
=3
2
ol
2
o}
ol
rlr

growth factor-I (IGF-I) binding protein® %7} H3lgozxn =2z U9
IGF-19] &8& FZAIA Hx o83 IGF-19 77 A =29 WHils f

Zto g Frd WAl 7ot & Ao (Pike &, 1993). X3 Stoll(1995) %

of osW AE7] Ve sEEd F4% Wit dojunE REG AF 3
At A A olde 2AE # dvka sk o /17 Bl fyEA

of T4 -E3tel ddsto] TEo] WMol WA JFS A 7 U=, o

g 2AR AT 24k QA HW seRd 9¥s ug g 2L + 9
2

= ot # 7hA AddTel oetd A FHAANAN FAHEAY BT
(susceptibility)e] Xt 2 AHA o A Hustxa don, 53] A3
1yt dE oA EdAN AT T/ Y 2 ket 2o BekA #d
Hol ths AFHIE JrH(Ahn &, 1999). 18l Fut LA A A s o] A
Yooy F e a7t de A 2o e 29 gE0] Eue



2o

(Key 5, 1988). %, %ALY 54 1 AA7 ¢ AR 8 34402 &

Forbes(1970)= a3 Z7lol we} wiwko] ZF7l3ctu A Ed, o &%,
WA Fd o] Fol= AU A

w2 o] Fo]x A X (Lean body mass)o] 74 3d}
ol AEwE7] Wi Aoz Awsta gltvl. 18 i Deslypere(1995)< v] vk}

Hirose(1999)9] A F el A= 6041014 ofAdolA 204 o]F BMI W37t
3.55kg/m°e] el A% furob wAlo] 2118 2 UEFETE. Wenten(2002)9] AT
oA #H7E F wdodAe] A 184 ol F A F Wt 1dkgoldd A+ FH
ukag o] 227u1(95% CI, 1.42-3.64)01 ¥tk &A1k B Ao A= BMI #3tet

ek A dEA el gl

oATE fUY By M@ nwEe 93 wok 4H3 Wt ¢ 5 9
e AEY AF, wn @e Ay AA AZA, AF A% 5o Jus 973
o], T2EA AgolRol U At PHeckes Adgel Avh 2L §

N
mV)
o
ox
[o

o wael Awel AeA %Y S vk AAW oFm A
L1049 B g7 FA =
A FlelAd T2 AYY BA-GEEATR

oz @ 2EE Aol ofe)s} A,

e &
oX.
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=
=3
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>
¥
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<t
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rlr
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VI. 2

rf

KMIC Study A& E o]&3to BMIS} %Y @A 282 BMI ¥ &
ol A AAE AHEUT. dFAdes v Zroh

BMIZ 4A &9+ 2 vy e 2a(1993-2002)7 0] #dA S ® gk},
AA Al BMISH -3 2ol BAE A o] §le i
7 48-61H T O E YFAS uw, 37-47H T

flo

us}

= e

o
2
O
rO
o
o
w
0
N
g
>

s
fATh 1y 48-61A Tl A= BMI o] Fotd & F3e wAol F7st
dom TAASE fFosttt. 22l BMIE oA ot B 7S A8 &
o, AA Aol 37-47A el A = BMISF et 2o #vAdol
U 28y 48-61A4 2 BMI FEo] =oldas Y 2ol Ttk A
= Bt

4d 9] BMI W stel e 2 A(1995-2002)9 #EAS Bt dA AT
g2kl Al BMI W3t} fabeh A o) iAol iodth. 2eja 19949 = 714
o2 ARE 39-47A, 48-6341 ol webA = BMI W skel gyt 2o v

ol AT

Mol F7HAI, obAotEH Y /1FS A gekel Y e BMIE JFdBo
2 @ ATE 48-61AFANA BMI /1 Fo] BobdFE e wAel Frs:

Age war
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Abstract

The association between body mass index

and breast cancer incidence

Lim, Sun Mi
Dept, of Public Health
The Graduate school

Yonsei University

(supervised by Professor I Suh, M.D., Ph.D.)

Breast cancer incidence and mortality are increasing in worldwide.
Nowadays, epidemiologic studies reported that overweight/obesity as a risk
factor for breast cancer. In some of these studies showed different
relationship between overweight/obesity and breast cancer incidence
according to the state of menopause. Also, the results for the relationship
between body mass index (BMI) change and breast cancer incidence are
inconsistent. The objectives of this study are to investigate the association
between body mass index (and its change) and breast cancer incidence in
Korean women.

Study subjects were 64,149 women aged 35-59 years at the

baseline (1990-1992) of the Korea Medical Insurance Corporation Study.

_28_



They were stratified according to the age group, as 44,923 women aged
37-47 years and 19,226 women aged 48-61 years by age at year 1992.
BMI change was defined as BMI at 1994 minus baseline BMI. Baseline BMI
was categorized quartile and first quartile used as reference group for the
analysis. And BMI change were categorized quartile and second quartile
used as reference group for the analysis. Hazard ratios (HR) were
calculated using Cox’s proportional hazard model. Baseline BMI and breast
cancer incidence was not associated in 37-47 aged women, but associated
in 48-61 aged women. HR of the upper quartile was 2.08 (95% confidence
interval, 1.23-3.53) compared to the reference group in 48-61 aged
women. However, BMI change and breast cancer incidence showed no
relationship.

These results indicate that higher BMI increased breast cancer
incidence in 48-61 aged women, but BMI change was not associated with
breast cancer incidence. Nevertheless the limitations of this study,
preventing overweight are suggested for older women. Further studies

needed for identifying these relationships more precisely.

Key words : breast cancer, body mass index, menopause
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