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Diet and the Risk of Breast Cancer in Korean
Women - A Case-Control Study

Sang-Ah Lee', Keun-Young Yoo', Dong-Young Noh?,
Kuck-Jin Choe?, Sei-Hyun Ahn’, Sue-Kyung Park’ and
Daehee Kang'

Departments of 'Preventive Medicine and ZSurgery, Seoul
National University College of Medicine, Seoul, Korea, 3Depan‘-
ment of Surgery, Ulsan University College of Medicine, Seoul,
Korea, ‘Department of Preventive Medicine, Kon-Kuk University
College of Medicine

Purpose: A case-control study was conducted to evaluate
the association between diet and breast cancer in Korean
women.

Methods: The eligible subjects consisted of a series of
histologically confirmed incident breast cancer patients (n=
1063) and non-cancer controls (n=1002) admitted to the
departments of surgery at four teaching hospitals located
in Seoul, Korea (Seoul National University Hospital, Bora-
me Hospital, Samsung Medical Canter, and Asan medical
Center) between 1995 and 2002, from whom blood sam-
ples were available. After excluding subjects with a pre-
vious history of cancer, hysterectomy or oophorectomy, the
final study population consisted of 819 cases and 713
controls. The demographic characteristics and other infor-
mation were collected by interviewed questionnaire. Dietary
information obtained by trained interviewer using food fre-
quency questionnaires.

Results: Women educated more than 12 years (OR=1.9,
95% Cl: 1.4~2.7), with a higher body mass index (BMI) (OR=
1.4, 95% Cl: 1.1~2.0) and a positive family history of breast
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cancer among the first degree relatives (OR=2.5, 95% ClI:
1.3~4.3) were significant risk factors for breast cancer. The
longer the exposure to estrogen during their lifetime, the
higher the observed risk of breast cancer was (p for trend <
0.001). The risk for breast cancer was increased with
frequent consumption of cereals (OR=1.8, 95% Cl: 1.8~2.5),
potatoes (OR=1.8, 95% Cl: 14~25), nuts and seeds
(OR=1.9, 95% Cl: 1.1~3.4), mushrooms (OR=1.5, 95% ClI:
1.2~1.8), meats (OR=1.5, 95% Cl: 1.2~1.9), eggs (OR=1.6,
95% Cl: 1.1~2.3) and fish (OR=1.5, 95% CI: 1.2~1.9),
whereas the risk decreased with higher intakes of green
vegetables (OR=0.6, 95% CI: 0.4~1.0), fruits (OR=0.7, 95%
Cl: 0.6~0.9) and seaweeds (OR=0.7, 95% CI: 0.5~1.0).
Conclusion: Certain diets (e.g., high fat, high carbohy-
drate, low vegetable or fruit intake, etc.) were significantly
associated with the risk of breast cancer in Korea women,
which were similar to the findings in Western countries.
(Journal of Korean Breast Cancer Society 2003;6:271-
276)

Key Words: Breast cancer, Dietary factor, Case-control
study
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Table 1. Composition of food groups used in the food frequency questionnaire

Composition

Group

Rice, cereal, noodles, bread, dumpling

Cereal
Potato

Potato, sweet potato

Jam, syrup, honey

Sugar & sweetener

Soybean, bean milk, tofu, mungbean, soybean paste

Pulses

Pine-nut, walnut, peanut

Nuts & seed

Lettuce, pepper, spinach, cucumber, green onion, perilla leaf, leek, parsley

Green vegetable
White vegetable
Mushroom

Fruit

Cabbage, radish, soybean sprout, onion, garlic

Mushroom

Apple, orange, grape, banana, peach, strawberry, persimmon, melon, water melon, tomato

Beef, pork, chicken

Meats
Eggs

Eggs, quail eggs, duck eggs

Mackerel, hairtail, codfish, Pollack, yellow corvine, flatfish, tuna, anchovy, squid

Fish &shellfish

Brown seaweed, laver, sea tangle

Seaweed
Milk

Milk, yogurt, cheese, ice cream

Margarine, butter, dressing

Oil & fat
Beverage
Others

Juice, coffee, tea, coke

Crecker, biscuit, snack




0l ato} ©f
YERY AT
A o] &H 1 Qe Ao AEA = WA FH AF VT
ZAAZA 1 BRA A A4S 44 418 S g2
2 397k 2417t RS o] &% d¥a HAFHE v
g Esto], A4#BA S} Kappa b 0] 83 X EE 2A}
oz FPE Y
4 Atz 2N
FHE A5 AT E4L AYZAIARL S o]
&3 O EAYS o) &dte Aty ATFIHE
BT o4 e dao] #EE Heg Y=
AZd A I e AF2RIARDe 37 Aot
EFQ2xE 0] 83} odds ratio (OR) & 95% A F7ro 2
#HdAdY AEE HrpstAa, sHHSTE =9 4
oe 7t AAEEY & v BAE Briete 1 2
B AABIAT AFAANE ZAMH T 3Y97Ee] Ao
7180l o3t tEE AF 2 YLk A4 Ade B
A £ExE 7H43 > R A W F

+ Spearman®] 9| 43 4 (Spearman’s correlation co-
efficients analysis)©. 2 AZ3dATH T3 FUdAa A 2
ofste] AL GRS 3RATE HFo]l F 7FA Rl
g ¥ HAFY BF A=E Hlugion zAng

33] 9] 244171 ST A F

# Aolg mo
(OR=2.5, 95%
(OR=1.9, 95%

(OR=14, 95% 4l

w3 B4

pud

H}o}

o K
i)

dFA 9 B
9] %A HH Ao Ut Spearman =9
AQstae Fago] =2 Holle
I X E A|ASHE Kappa 3t
HIEFRD A, BIERY] E, 4%, 183 of
olatZ ElTH

AL stz s A

£, oFd, Hl

=}
o

o
N ME o,

-
N

11

oy

o%
o
2
s
=}

o
o B

o

B o
‘0,

4] o
2 gfgﬁ

fr f

—_

=

ZAPHE o] &3 Ao
ZA} AT Table 29 AAH At 242t
g A=

oA o gel

A=t 37}

Table 2. Percent agreement of nutrient intakes estimated by 3 day 24 hour recall method and semi-quantitative food frequency questionnaire

(SQFFQ)
Nutrients 24 hr recall SQFFQ Spearman Kappa
Energy (kcal) 1,794£282.1 1,912+316.7 0.88 0.76
Protein (g) 78+16.7 80£20.5 0.74 0.80
Fat (g) 57+13.0 59+16.1 0.81 0.63
Carbohydrate (g) 242+46.3 265.1+49.6 0.84 0.65
Calcium (mg) 5554228.1 595+206.4 0.59 0.44
Phosphorous (mg) 1,080+238.1 1,216+290.4 0.70 0.44
Iron (mg) 13.8+5.23 12.7+3.25 0.43 0.19
Sodium (g) 4,745+1,039 6,825+1,767.9 0.84 0.61
Potassium (g) 2,934+683.3 3,171£782.1 0.76 0.54
Vit A (RE) 822+412.9 837+299.7 0.63 0.34
VitBl (mg) 1.3+0.39 1.5+0.39 0.77 0.63
Vit B2 (mg) 1.4+0.37 1.5+0.35 0.69 0.54
Vit B6 0.8+0.23 1.0+0.34 0.85 0.54
Niacin 16.1+4.35 17.4+4.76 0.78 0.55
Vit C 135+61.6 165+81.0 0.80 0.58
Vit E 12.4+12.0 9.8+4.0 0.55 0.07
Folate 75+23.3 85+33.2 0.63 0.45
Zinc 4.6+1.44 5.0+1.02 0.45 0.36
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Table 3. Selected characteristics of study subject

Case Controls OR* (95% CI)
Mean age (yr) 47.9+10.53 46.9+13.89 P=0.180
Family history of breast cancer
No 820 (92.0) 689 (96.6) 1.0
Yes 71 (8.0) 24 (3.4) 2.5 (1.35~4.25)
Education
Less than high-school 296 (33.2) 300 (42.1) 1.0
At and over high-school 595 (66.8) 413 (57.9) 1.9 (1.42~2.56)
BMI
<25 kg/m’ 684 (76.8) 582 (81.6) 1.0
>25 kg/m’ 207 (23.2) 413 (18.4) 1.4 (1.06~1.97)
Lifetime estrogen exposure (%)
<20 year 107 (12.0) 196 (27.5) 1.0
20~30 year 478 (53.6) 310 (43.5) 3.9 (2.67~5.84)
>30 year 306 (34.4) 207 (29.1) 4.2 (2.59~6.69)
P for tena <0.01
*adjusted for age, BMI, and family history
trend <0.01). Z7 AFY 712 AR E BT P9k F ARSI A=
Table 49X = 2olsd3} FHY AT HAE Al 443129 9] A 579879 RIS WFOE b
Alsted e 2 RS SRR AFTe 5 AAE 9AE T3 T (pooled analysis)oll A A1Ee] A
F (OR=18, 95% 2177} 1.8~2.5), ZAF(OR=1.8, 95% o fet W Y¥EE ¥ AAAHES Ho, AW

A F3FE 1.4~25), AZF(OR=1.9, 95% AN+ 1.1~
3.4), HAF(OR=15, 95% Al&+3F: 12~1.8), S7F(OR=
15, 95% AFF7E 12~19), AT 59 JFFH(OR=1.6,
95% AFHF7E 1.1~23), oI FOR=1.5, 95% AFHF7t
12~19) Fo| Yo, =534 32 (0R=0.6, 95% 215
T2t 04~1.0¢ FYOR=07, 95% A FHF7F: 0.6~0.9)
ag 3 FHEF(OR=0.7, 95% ANHF7 05~1.00= I 9
s AARA7E AoZ YT

=
Feuel ode e B AdEd dF
o2 ARHE AFY TFHE Loty A% B
a3 &7, ¢, o7 2 =79 AH7 2 A9
S/HN7IE A2 YEson, faw, HdF 2 &
o HH ke T AREE AaAe AUt e
o2 Yehst
Feue 4 AR E SFAFHATE FEY
£ 771 ALE Y, 4ol ARl
&S A Aoleke olde d7Ed T
T(7-9 Aol AL Ad 204 =
2 Aoz dyEef gtoy, O Aie=
A A o]tk Hoew 52 7]&0] wxd 12709 &7}

BNk
PRI U A )

2
e 4, 42
ot o

< Ao
O
-0,
Ho
19
z,
2 N 02 mY 0@ ok

o Mt o mol

3
o
=
=

LA
iy oF
L

HA Z7h S0 9 9

=S 77 A= Y

EH o (10) 20 F84 AFolM e Ao s

e Ee #g
th(1,12) =3 Wu 5
e e 3 AFEEY

b oolmE B

= YA Xk

/\é_]_
(I3e A= AW R/

olE Ateta At A
a I Ee el
o] Fa3 A9 ol

MEE URE D) FRE
7o 442 2 4 9

@ 0 BnE ALAAL0 EF o] AFE ol @
54 948 vekve] FFA02A Hds ALl 4



ol&tot o 4

0] ollf sweber winto] zely

of thet etA-tf =

el 275

M

Table 4. Odds ratio and 95% confidence interval of foods for the risk of breast cancer

Food group Cases Controls OR* (95% CI)

Cereals <1/day 74 (8.0) 99 (13.0) 1.0
every day 817 (92.0) 610 (87.0) 1.8 (1.3~2.5)

Potato <1/week 540 (61.7) 531 (74.5) 1.0
> 1/week 335 (38.2) 182 (25.5) 1.8 (1.4~2.2)

Sugar <1/week 90 (88.2) 206 (89.0) 1.0
> 1/week 12 (11.8) 24 (11.0) 1.2 (0.6~2.5)

Pulse <1/day 759 (85.3) 539 (82.9) 1.0
everyday 131 (14.7) 111 (17.1) 0.8 (0.6~1.1)

Nut and seed < 1/month 75 (73.5) 194 (84.3) 1.0
> 1/month 27 (26.5) 36 (15.7) 1.9 (1.1~34)

Green vegetables < 1/day 68 (7.6) 37 (5.1) 1.0
everyday 822 (92.4) 676 (94.9) 0.6 (0.4~1.0)

White vegetables < 1/day 112 (12.6) 89 (13.7) 1.0
everyday 778 (87.4) 562 (86.3) 1.1 (0.8~1.5)

Mushroom <1/week 317 (36.7) 325 (45.8) 1.0
> 1/week 560 (63.3) 385 (54.2) 1.5 (1.2~1.8)

Fruit <1/day 678 (78.5) 514 (72.3) 1.0
everyday 186 (21.5) 197 (27.7) 0.7 (0.6~0.9)

Meats <1/week 317 (35.9) 326 (45.7) 1.0
> 1/week 565 (64.1) 387 (54.3) 1.5 (1.2~1.9)

Eggs <1/day 752 (87.9) 655 (92.1) 1.0
everyday 103 (14.1) 56 (7.9) 1.6 (1.1~2.3)

Fish <1/week 223 (25.1) 235 (33.1) 1.0
> 1/week 667 (74.9) 476 (66.9) 1.5 (1.2~1.9)

Seaweed <1/week 79 (30.9) 110 (23.9) 1.0
> 1/week 177 (69.1) 350 (76.1) 0.7 (0.5~1.0)

Milk <1/day 608 (69.4) 483 (67.9) 1.0
everyday 268 (30.6) 228 (32.1) 09 (0.8~1.2)

adjusted for age, BMI, and family history.
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