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A Study on Dietary Factors Related to the Incidence of Breast and
Cervical Cancer in Korean Women

Kim, Wha Young - Ryu, Young Sun - Yang, Eun Ju
Department of Foods and Nulrition, Ewha Womans University, Seoul, Korea

ABSTRACT

This study was performed to study the effects of dietary laclors on breast and cervical cancer
incidence in female Koreans. The subjects were 60 breast and 109 cervical cancer palients
recruited from five general hospitals in Seoul. Food intake, anthropometric measurement, and
blood compositions were studied through personal interview and using medical records. [rom
August 1991 to September 1992. Body weight, body mass index, triceps skinfold thickness and
body muscle mass were at upper limit of normal value, which suggest that these patients had
a tendency of overweight.

The levels of hemoglobin and hematocrit of the palients were below the normal values.
The values of serum protein, albumin, and caleium were in the normal range but close to
the lower bound. Therefore the nutritional slalus assesscd by blood composition seems 1o be
marginal.

The results of diet history showed that most of the nutrient intake of the subjects met with
RDA. The fat intake were 229—369g/duy which supplies about 15—16% ol total calorics.

The results of this study do not agree with those reports of western societies which showed
the positive correlation between calorie and fat intake and the incidence of breast and cervical
cancer. Even though the calorie and fat intake of the subjects were not high, it was higher
than national average, especially in breast cancer paticnts. From this study, dietary factors
does not seem to be a major risk factor in cancer incidence in Korea. However, the tendency
of the increasing consumption of fat could be a contributing risk factor together with overweight.

KEY WORDS : breast cancer * cervical cancer - anthropometric measurcment - blood compo-
sition * food intake.
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Table 1. Charactenstics of the subjects unit 2 n(%)

Characteristics Breast cancer Cervical cancer

Age 30—39 Yrs 14( 23.3) 15( 12.1)
40—49 25( 41.7) 19( 17.8)
50— 59 13( 21.7) 42( 39.8)
60— 69 7( 11.7) 27( 25.2)
70 over 1 1.7 6( 5.6)
Total 60(100.0) 109(100.0)

Education No Schooling 5( 83) 18( 16.5)
Elimentary 22( 86.7) 50( 45.9)
Middle,High School 27( 45.0) 40( %6.7)
College over 6( 10.0) 1C 09)
Total 60(100.0) 109(100.0)

Monthly Income 500000 below 4( 6.7) 23( 21.1)
500001 — 1000000 20( 83.8) 47( 43.1)
1000001 — 2000000 35( 58.3) 37( 33.9)
2000001 — 3000000 1 17 2( 1.8)
Total 60(100.0) 109(100.0)
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Table 2. Values for anthropometric indices of the subjects”

Breast 30— 49(n=39) 50—64(n=17) 65 over(n=4)
Wilkg) 56.7+ 8.1 60.1f 9.9 57.5% 7.8
(108.1)¥ (111.3) (108.5)
Hr(em) 156.5+ 5.2 153.5% 4.1 1505 5.0
( 99.1) ( 98.4) ( 96.5)
BMI(kg/m?) 252+ 3.3 259+ 3.5 258+ 2.7
TSK{mm) 17.0+ 6.1 215+ 5.9 140+ 7.0
BMM (ke)® 16.1% 18.7 97.0% 20.6 187+ 73
Cervix 30—49(n=34) 50—64(n=56) 65 over(n=19)
wi(kg) 564+ 9.2 592+ 9.2 5441 &8
(102.5) (109.6) (102.6)
Hi(cm) 15743 4.1 156.6 4.9 1523+ 5.5
( 99.6) (100.4) ( 97.6)
BMI{kg/m?) 229+ 3.6 2424 3.7 234+ 2.9
TSK(mm) 188t 6.3 208% 6.6 164+ 7.2
BMM (kg) 21.8+20.5 28.6% 23.5 16.0£23.4

1) Mean< 8.D.
2) % of Korcan average®
3) Body mass index(BMI, kg/n?) =Wr/(H0)?
4) Body muscle mass(BMM, kg)=H(X(0.0264+0.0029 X AMA)
Arm muscle area( AMA, cm?) = (C—nXTSK)¥4n—6.5 {(Femaled
[wilkg), Hi(em), Clom)  mid upper ann circumference, TSK(mm) : triceps skinfold thickness]
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Table 3. Serum values of the subjects’

Breast (n=60)

Cervix (n=109) Normal value?

Hemoglobin(g/dl) 11.8 £ 1.2
Hematocrit( % ) 350 £ 3.6
Protein(g/dl) 6.9 £ 0.7
Albumin(g/dD) 41 + 05
Glucose(mg/dl) 99.3 +25.4
Cholesterol(mg/dl) 1759 +35.0
Calcium(mg/dl) 87 £ 1.7 ¢
BUN(mg/dl) 12.2 £ 34
Creatinine(mg/dl) 068+ 0.12
Systolic B.P(mmHg) 126.4 +17.2
Diastolic B.P(mmHg) §3.9 £ 13.0

114 £ 16 12 - 16
33.8 & 4.6 36 — 48
7.0 £ 07 6.0~ 8.0
41 * 06 35— 52
98.5 +15.7 70 —110
189.8 +47.2 <240
92 + 05 8.8— 10.5
138 + 7.1 10 — 26
0.77% 0.54 07— 1.4
1257 +11.5
83.6 £ 8.5

1) Mean+ S.D.

* * significantly different from cervical cancer by student’s t—test(p<C0.05)

2) data [rom reference 28
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Table 4. Food intakes by food groups of breast cancer”

SERRE SRRt

unit: g

30—49(n=39)

50— 64(n=17)

65 over(n=4)

National average®

Meat 38.3% 54.4 81.0£ 98.6 38.0% 296 j 52.5
Poultry 26+ 160 coememeeeeeoo e

Fish, Shelllish 113.5£ 68.3 9034+ 62.8 97.5+ 37.1 80.5
Dried small fish 27t 36 29+ 4.6 3.8z 2.5

Egg 8.7+ 202 4.9+ 141 940t 215 19.8
Milk,Diary [oods 422+ 96.1 471+ 87.4 100.0+ 115.5 58.1
Far, oils 05 1.9  ceemeemmemees e 0
Suby total of 208.7+ 164 .8 226.2+ 181.7 258.5+139.4 211.0
animal foods (16.5)? (16.8) (21.2) (19.8)
Cereal 3246 83.0 352.1t 55.0 287.8+ 18.7 348.9
Potawo 291 53%.9 356+ 60.7 55.0% 10.0 23.4
Sugar 7.4+ 83 6.6 72 1.8t 3.5

Legumes 59.0f 463 48.21 453 40.0x 80.0 36.1
Green vegetables 103.2% 47.5 107.9+ 62.3 945+ 11.7

Yellow vegetables 47.1+ 35.9 58.5% 36.5 77.5+ 26.3 ] 284.3
Other vegetables 38564 116.0 %829+ 107.3 261.0+ 84.7

Seawceds 9.0+ 13.7 64t 43 0.5+ 1.0 7.1
Mushroom — sseeccmemenes seeeeccoioiios cmiiiiiiies e
Fruits 120.3+ 96.1 152,91 108.4 1100+ 98.7 102.7
Qils 154% 12.2 132+ 100 80t 5.6 5.7
Seasonings 41.4% 35.4 41.3% 17.6 22.0 4.8 48.5
Sub total of 1072.0% 209.2 1165.7% 141.5 958.0£ 125.0 857.0
plant foods (83.7) (83.7) (78.8)

Total 1280.7% 298.5 1391.9+ 269.8 1216.5+ 1955 1068.0
1) Mean® 8.D. 2) % of towl food intake $) data from reference 31
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Table 5. Food ntakes by food groups of cervical cancer? unit = g
30— 49(n=34) 50— 64(n=>56) 65 over(n=9)
Meat 57.4% 833 5451 834 18.9+ 172
Poultry 2.9+ 17.1 2.7+ 20.0 R i
Fish, Shellfish 86.3+ 61.0 30.1% 68.7 592+ 72.6
Dried small fish 2.6£ 3.5 3.1t 4.0 33+ 22
Egg 18+ 5.1 50t 14.5 1.5+ 44
Milk,Diary foods 72.9% 108.1 493+ 99.2 31.61 74.9
e L -
Sub total of 295.9+ 164.8 194.4%+113.8 114.5+ 90.3
animal foods (16.9)% (14.9) (11.0)

Cereal $26.6+ 72.1 3262+ 80.8 262.5% 84.9
Potato 34.1+ 554 29.6+ 40.3 344+ 239
Sugar 84t 6.6 73+ 83 1.8 29
Legumes 46.8% 44.] 40.2% 43.0 22.1% 29.7
Green vegetables 107.5= 49.8 117.0x 52.0 1216+ 61.3
Yellow vegetables 67.9% 543 718+ 62.5 86.6+ 77.7
Other vegetables 351.4+£108.3 338.6% 99.1 294,74 88.5
Secaweeds 551, 4.9 7.9+ 224 12.2+ 38.2
Mushroom — ettTTeTooYS 02+ 1.3 B
Fruits 93.8%+ 919 113.2+103.4 57.9%+ 692
Oils 148+ 6.7 134 9.6 g4t 6.2
Seasonings 46.71 50.5 46.7+ 434 251+ 10.5
Sub twotal of 1056.72 181.0 1060.3+ 252.1 902.3+ 191.3
plant foods (88.1) (85.1) (89.0)
Total 1527.85+249.5 1501.4%£277.5 10419+ 194.0
1) Meank 5.D.

9) % of wtal food intake

Table 6. Nutrent intakes of breast cancer’

30—49(n=539) 50— 64(n=17) 65 over(n=4))
Energy(Keal) 1905.2 £ 480.0 1970.4 + 356.4 1660.0 £ 2075
Protein(g) 764 £ 255 80.0 = 224 66.8 & 182
Fat(g) 857 + 191 354 £ 138 978 = 12.3
Carbohydrate(g) 3192 = 68.6 8%1.0 = 454 2851 + 169
Fiber(g) 9.0 £ 22 9.9 £ 2l 91+ 18
Ash(g) 260 + 6.4 275 34 22.6 £ 3.7
Ca(mg) 567.6 £ 1987 604.4 + 1994 561.8 * 1049
P(mg) 1071.1 + 3266 1100.8 = 303.2 987.5 + 2124
Fe(mg) 267 + 159 266 £ 3.4 236 = 22
Vit ACLU) 8515.6 +3248.0 84274 *3786.6 9251.8 £ 4779.5
Vit B1(mg) 128+ 032 1.5  0.28 1.10+ 047
Vit B2(mg) 1.55€ 048 165t 040 1.63£  0.65
Niacin(mg) 180 £ 6.6 180 =+ 6.3 16.6 = 56
vit C(mg) 149.1 £ 519 140.0 + 407 1588 £ 621
Energy source
CHO Kcal(%) 67.9 £ 638 67.9 £ 55 69.2 = 7.4
Protein Kcal(%) 159 =+ 27 1610 £ 238 159 + 3.2
Fat Kcal(%) 162 £ 54 157 £ 39 144 £ 51
1) Mean¥ S.D.
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Table 7. Nutnent intakes of cerical cancer'”

30—49(n=34) 50— 64(n=>56) 65 over(n=19)
Energy(Kcal) 1942.8 + 388.0 1885.2 + 878.6 1450.2 £ 336.3
Protein(g) 751 £ 19.9 720 £ 18.8 54.0 £ 149
Fa(g) 86.9 = 13.5 334 = 144 229 + 84
Carbohydrare(g) 3250 £ 634 3219 £ 634 9566 = 65.5
Fiber(g) 9.1+ 21 95 + 23 3.6 £ 21
Ash(g) 26.6 £ 5.3 257 £ 4.9 211 + 4.0
Ca(mg) 567.7 + 180.6 5755 + 1483 485.1 £ 1158
plg) 1067.9 £ 265.8 1037.0 £ 260.6 809.1 £ 206.4
Fe(mg) 250 £ 4.4 256 £ 54 208 £ 4.9
Vit AC(LU) 8978.9 +2956.1 9334.1 £4514.0 9227.2 +3531.8
Vit B;(mg) 1.356%  0.43 1.35% 0.3 1.09+  0.32
Vit Bo(mg) 151 035 151 041 126 029
Niacin(mg) 156 + 54 166 £ 63 126 £ 56
Vit C(mg) 1449 £ 394 1418 £ 397 138.8 & 43.]
Energy source
CHO Keal(%) 675 £ 7.6 68.6 £ 63 704 £ 6.6
Protein Kcal( %) 155 £ 2.8 153 £ 22 151 £ 8.5
Fat Kcal(%) 168 + 6.2 157 £ 4.3 144 £ 46
1) Mean=S.D.
Table 8. Distribution of nutrient intakes compared to RDA of the subjects unit = % of RDA
Distribution
Meanx 8.D.
below 75 75—125 over 125
Breast Energy 98.24+ 222 11.7 78.3 10.0
(n=160) Protein 127.1+ 403 6.7 46.6 46.7
Vit A 871.5+ 149.9 1.7 3.3 95.1
Vit B, 1246+ 306 0.0 51.7 48.3
Vit By 130.7£ 386 6.7 45.0 485
Niagin 137.5% 49.3 5.0 46.7 48.3
Vit C 266.9% §9.2 0.0 1.7 98.3
Ca 104.8% 27.6 10.0 70.0 20.0
Fe 184.1% 91.0 0.0 21.7 78.3
Cervix Energy 97.0x 20.0 11.9 79.8 8.3
(n=109)  Protein 115.6% 383.0 9.2 57.8 33.0
Vit A 400.2+ 169.2 1.8 1.8 96.4
Vit B 180.2+ 47.7 55 495 45.0
Vit B, 121.5+ 31.9 5.5 52.8 42.9
Niacin 120.0+ 454 16.5 459 37.6
Vit C 256.1%+ 72.8 0.0 0.9 99.1
Ca 97.6% 256 18.5 69.7 11.9
Fe 207.1+ 68.2 0.0 15.8 86.2
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Table 9. Intakes of fatty acids of breast cancer! unit = g
50—49(n=29) 50— 64(n=17) 65 over(n=4)

Gl4:0 0.78% 0.66 0.69% 0.69 0.75%0.71
Cl6:0 5.31% 3.64 594+ 4.44 5.55+ 298
Cl8:0 1.65+1.53 1.9941.80 1.78+1.14
C18:1 9.00% 6.0% 10.40% 7.71 8.79+ 5.47
C18: 2(n—6) 7.36% 4.22 7.45% 2.84 5.76+4.94
C18:3(n—3) 0.52% 0.2 0.4710.15 0.40%0.17
€20 4(n—6) 0.07% 0.09 0.04% 0.07 0.12+0.14
C20: 5(n—5) 0.46 0.61 0.224 0.44 0.46% 0.91
C22 . 6(n—3) 0.64£0.89 0.32% 0.64 0.71+1.33
X samrated FA 8.31+6.12 0244 7.54 8.87+ 5.06
Z MUFA 10.77£7.08 11.68+8.97 10,12+ 6.84
£ PUFA 9.30+ 4.80 8.62+ 2.90 7.744 4.28
P/S rtatio 1.37+ 0.51 1.56% 0.68 1.04+ 0.51
T n—6 FA 7.46% 4.24 7.52% 2.85 5011425
T n—3% FA 1.88+ 189 111+ 1.29 1.80% 2.77
n—6/n—3 rato 8.59+ 6.65 12.17£9.27 11.74%7.76
1) Meanz 5.D.
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Table 10. Intakes of fatty acids of cervcal cancer! unit : g
50—49(n=34) 50— 64(n=56) 65 over(n=19)
Cl4:0 0.75% 0.67 0.65% 0.60 042%0.38
Cl6: 0 588+ 491 5.14% 3.60 835+ 1.55
C18:0 2,01+ 2.43 157+ 1.38 0.91+ 048
Cc18:1 9.52+8.14 8.63+ 6.20 5%9+ 2.78
C18: 2(n—6) 7.10%2.78 6.67% 2.63 5,50+ 2.51
C18 ! 3(n—3%) 0.48%+0.20 0.45%0.17 0.40+0.15
€20 : 4{n—8) 0.06F 0.07 0.08%0.11 0.06+0.10
C20: 5(n—3) 0.28+ 0.45 0.45+0.76 0.57%0.67
C22 . 6(n—3%) 0.42+ 0.64 0.65+ 1.01 0.56+ 0.98
3 saturated FA 9.34+ 8.57 7.95+ 5.94 5,05+ 2.59
% MUFA 10.89+9.19 9.96% 7.6% 6.66% 3.37
T PUFA 8.55% 5.04 8.58% 3.6% 7.12% 3.41
P/S ratio 1.32+ 0.66 1.3+ 0.54 1.57% 0.60
T n—6 FA 7.19+ 2 84 6.77% 2.65 5.57+ 2.51
T n—3 FA 1.344 1.37 1.78+2.25 1.53% 2.08
n—6/n—3 rato 9.62+ 6,79 11.82% 8.69 10.65+ 7.58
1) Mean£ 5.D.
0EhE ol ¢ we SFolgtu sk meth, A At

ot
o

A vl g2 oF 14~16% 2 E2 Ho|
b FEAY AEY AT 114~258g0 2

T % ozl p/s ¥lE&-2 1.0~1.6, n-6/n-3
Aare) A5 v &L HIT 8.6~12.2E 654 o]
Azt #xle P/SH]“.—;.F 1.02 Ae Z& @2
o) W) Q3 FAME $ElvE} A BE &
P/SHIE 1.1, n6/n-3 H]& 6.0RCk & ZoZ 1}
F—Pzi":}. aRlEZ B A qdate] £ A 43
2 FA gskovy, BExE Arake] g3 el
BAUFHoR 1 o6 XS wol dIste A
FE wddy 3

Ee B A AHE AFEE v BE 50~
6aM| ol A RE FdA 9 HHTo) 71 2R
BMIE 7H4 Eoirh 339 ek AFHW A
B 50486 9F #Ree] A3ty g 2
o5z B7aliL B AL t)Atabs 50~644) 2
a5 HaAwe 71 w2 AL AAEe b A
da B ojE§ BAREL HYIE 29 35
vl 509 & e a-z - B Eg ke
AAFl 51 vddt 2%¢ Ec‘]i Az B

0
'U‘O- mlo q

B AT 2%3 49 A7V i AL o
A FApsh wmeh BW SRS AFTY BRI}
A e Sl vlsted FFL A Aust
EERE LTS
2 AT R AR A7olA s A3 el
of FBg PlATE BuVE $4 4FH 5
AEL Ak RAsAE e Aoz
gtk Teu A 4AY A3 FEA B

C

o

-‘Cloilﬂ?..l‘

o
3 Bl ARadel AH 58 ALE Hole

Ag ARsAs tF P 2, mebA e

e 4w n&r L ot Jo

ol Atel AAFA IR A7 ivke
o8 7t HE4d = Urke 7
TE glogsn £

A2
uj &) &

‘_.
‘6”‘:‘.’) =

¥ dFe v A48 ddez ey
Az o] el G viRE o) AXE HF
BE0) 918k M2 A 5 FF QNN A8S
R gl e FA 6032 AF Y &4 10985
e zAE o



II.

B QA 2 4Rt A AR A £E2 A
Az £epA] gow), Wl HRroz DA
gk Fee AZE Aow Holn 9Y ZAS
Holw Atk o 744 A9 AEXE F4 ¥
Aol &atn dAert ot A HAoke] AL
HAe

4% AnzA 29

AR Sie BE AABY VLHAD £F
BR-Ee 9YaE BYF £2 4T Ao
AgolA 2E GFE 1U~16%2 AT ARSI

Hshe] ok EE o] HYARE AZn
W 59 4AE e

XH 735l -z-sa:qa}gaq
Azzoz A Lavtetel A 2ol 7t g‘.ug-c;;
T Aoty =4 §)d Qake ofusta AR
aey o A 531 f3e Bad Aol
Folsk Aake Holw xuke] A7 A2 PRt
FL AL 9 Ho] QA9 G 43 v)

AL = G52 AAE T 24
Literature cited

1D 2A ARER, $54)
1990

2) s A 439 g A, Agney s,
ppl70-197, ol&eju 7Fgeiehs, 1985

3) Doll R, Peto R. The cause of cancer. J Nat Can
Inst 66 - 1192-1308, 1981

4) Carroll KK, Experimental evidence of dietary fac-
tors and hormone-dependent cancers. Cancer Res.
361 3374, 1975

5) Henderson BE, Ross RK , Pike MK. Toward the
primary prevention of cancer. Science 254 © 1131-
1138, 1991

6) Kelsey JL, Berkowitz GS. Breast cancer epidemio-
logy. Cancer Res 48 © 5615-5623, 1988

7) Mariette G, Sylvia R, Pierrette C, Henri P, Andre
C. Relationship between vitamin E and polyunsa-
turated fatty acids in breast cancer. Cancer 64 :

FEE 2A} AR BHRTA,

— 1068 —

Py

8

9

T

10

1

~—r

12

R

13

14)
15)

16)

17)

18)

19)

20)

21)
22)

23)

it A BRpel Ho] 4H Ao

2347-2353, 1989

Hubbard NE, Erickson KI. Enhancement of meta-
stasis from a transplantable mouse mammary tu-
mor by dietary linoleic acid. Cancer Res 47 : 6171,
1987

Yam D, Fink A, Nir I, Budowski P. Insulin-lumour
interrelationships in EL4-lymphoma or thymoma-
bearing mice. II. Effects of dietary omega-3 and
omega-6 polyunsaturated fatty acids. By | Cancer
62 . 897-902, 1990

Jurkowski JJ, Cave WJ. Dietary effects of menha-
den oil 0:1 the growth and membrane lipid compo-
sition of rat mammary tumors. [ Natl Cancer Inst
74 : 1145, 1985

FeF - AEY. A B oAy fdd 4R
uAE Hela]le A A FFFUYFHA 26
(5) : 603-614, 1993

Gibson R. Principles of nutritional assessment.
pp177-182, Oxford University Press, New York,
1990

Heymsfield SB, McManus C. Anthropometric
measurement of muscle mass © revised equations
for caleulating bone-free arm muscle area. Am
J Clin Nutr 36 680-690, 1990

FTEAEA. AERARE A ANET, 1901

AUl 7. SAS A=' i SAS o], A elFte|H)AL,

Py
- AR

£ A9l Fde] A4 1E g
48, i/ EF A 24 1 8, 1982
P Fa I AT o_]-)ﬁ WA -s’:r_ﬂ:__q ouq.
&7

rJ

oH D oI, R /Bl SR 3]

1254-1268, 1990
F2F-84E - F F-F24% 183 9
A, opddd: Foke) A @ WelEhA o g
YFUIFEFFA] 33 1 640, 1990

Haimov M, Kark E, Lesnick GJ. Carcinoma of the
breast. Am J Surg 115 341, 1968

Disaia PJ, Creasman WT. Clinical Gynecologic On-
cology. 3rd Ed. The C.V. Mosby Company, 19389
EAA. EN7MAGR, 1992
Sl TR ALY, T4l
N3, 1989

oz}« o] 7], W gkabe] A ek ol B o) #
AT FFYYGFHA] 24(3) 1 157165, 1991

o gF AFZ A5 A



25)

26)

27)

AeR. dudlel AAYF 2PPY L LX)
B TPAY AT AR MRl
1989

Waard F, Cornelis JP, Aoki K, Yoshida M. Breast
cancer incidence according to weight and height
in two cities of the netherlands and aichi prefec-
ture. Cancer 40 . 1269-1275, 1977

David VS, Nagi BK, Gary HL. Obesity, body of
fat distribution and sex hormones in breast cancer
patienis. Cancer 67 © 2215-2218, 1991

David VS, Naugi BK, Gary HL, Charles EC. Obesity
and body of fat distribution and breast cancer pro-
gnosis. Cancer 67 . 523-528, 1991

28)
29)

30)

3D

32)

33)

34

el 83, ol E AL 1988

A, A48 gfgde] gt FAT- oz AT
FFar el 81g)2] 13(1) © 33-51, 1991

259 - %"“Q ]‘“ BAre] g Tl 2 ofd
= & 9EF2724(6) | 516-525,
1991

BEARR., ZRggzil B 1991
P et A Y, A Fabel mE AR A
el @ T - A% ¥ A7 1993

Kassira E, Parent L. Colon cancer . an epidemio-
logy survey. Digestive Dis 21(3) ! 205-214, 1976
ol ¥ Helel Ak dAde s} wagdol
B ZAF AT, oliri ey WA =R, 1992

- 1069 —



