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The Availability of Bioelectrical Impedance Analysis for Estiméting
the Obesity on the Relative Risk in the Breast Cancer

Kyung Ho Cha, M.D,, Tae Hoon Lee, M.D. and Hyung Suk Kiml, Ph.D.

Department of General Surgery, Gachon Medical School Gil Medical Center,
Department of Preventive Medicine', Kyung Hee University College of Medicine

Background: The incidence of female breast cancer has been increasing during last 10 yEars,
There are many risk factors in breast cancer. We evaluated the relative risk of breast cancer in
relation to obesity and body composition. Also we evaluated the availability of Bioelectrical
Impedance Analysis (BIA) for estimating the obesity. Materials and Methods: The data were
collected as a case-control study from September 1, 1997 to August 31, 1998, Cases were selected
from newly diagnosed and treated breast cancer patients at Breast Clinic of Gil Medical Center,
Gachon Medical College. Control group was randomly selected from women with benign breast
disease or women in screening test. All suspected risk factors including obesity indices and body
composition were checked. Especially body fat percent, total body water and lean bedy mass were
checked by BIA. Results: There was no association between the relative tisk of breast cancer and
education, smoking, drinking, oral contraceptives use, reproductive factors and breast feeding
factors. Data analysis showed the high possibility of positive relationship between early menarche
(=14 years old} & late menopause { =51 years old) and the breast cancer, however there was no
statistical significance. There was a statistical significance between risk group and control group
in fat percent (p=0.0187) and WHR (waist-hip ratio) (p=0.0174) among obesity indicies. BMI &
obesity (In the classification of Obesity by Japan Society for Study of Obesity) were associated
with relative risk of breast cancer by menopausal status. In premenopausal women, breast cancer
risk decreased in high BMI & obese group, however the increase was shown in postmenopausal
women contrarily. Conelusions: This study suggests that there is a significant difference in the
relationship between the obesity index and the relative risk of breast cancer between Korean and
Western women. Bioelectrical Impedance Analysis is a available method for estimating of obesity
in relative risk of breast cancer women. Further studies will be needed for evaluating the role of
BIA and the relationship of obesity with staging & prognosis of breast cancer. (Journal of
Korean Breast Cancer Society 1999;2:251~261)
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Table 1. General Characteristics of Subjects

. Case Controls
Characteristic
n % n %

Age (Year)

20-29 3 43 7 10.3

30-39 17 24.3 27 39.7

40-49 26 37.1 24 353

50-59 15 214 10 14.7

60-69 6 8.6 0 0

70- 3 43 0 0
Schooling

Elementary school 25 337 9 13.2

Middle school 19 27.1 22 124

High school 22 314 27 39.7

=College 4 5.7 10 147
Smoking status

Non-smoker 60 88.2 66 98.5

Smoker 8 11.8 1 15
Drinking status

Non-drinker 62 92.5 65 98.5

Drinker 5 7.5 1 L5
Oral contraceptives history

Non-user 57 81.4 51 76.1

User 13 18.6 16 239

- Some samples were excluded from the analysis because of lack of information.

Table 2. Risk of Breast Cancer according to Menstrual Factors

Risk factor Qdds ratio 95% Confidence interval

Age at menarche

=14 1.0

15-17 0.993 0.441-2234

=18 0.856 0.247-2.966
Menstrual regularity

Regular 1.0 ‘

Irregular 0.866 0.394-1,903
Age at menopause .

=40 1.0

41-50 1.883 0.536-6.617

=51 0.920 - 0.214-3.949
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Table 3. Risk of Breast Cancer according to Reproductive Factors

95% Confidence interval

Risk factor Odds ratio
Ever had a full term pregnancy
No 1.0
Yes 1.476
Age at first full term pregnancy
Nulli 1.0
<23 1.275
=24 0.841
Number of pregnancies
0 1.0
1 1.008
2 0.848
>3 1.548

0.436~4.992

0.481~3.379
0.318~2227

0.173~5.871
0.169~4.254
0.400~5.989

Table 4. Risk of Breast Cancer according to Breast Feeding

Risk factor 0Odds ratio 95% Confidence interval
Number of breastfed children

0 1.0

1 1.011 0.336-3.039

2 2.075 0.810-5.319

>3 2.720 0.835-8.861
Total months of breast feeding

<3 1.0

4-36 0.952 0.414-2.193

>37 1.535 0.427-5519
Months of breast feeding of the first child

<3 1.0

4-12 1.097 0.479-2510

=13 1.494

0.509-4.390
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Table 5. Mean Values of Body Composition

Index Cases Controls p-Value
Height (cm) 156.6:4+ 5.0+ 15732446 0.3815
Weight (kg) 582485 57.60+8.0 (0.6580
Maximal weight (kg) 60.9+9.1 61.031-8.0 0.9554
Hip circumference {cm) 92.819.1 94.21+6.3 0.3410
Waist circumference (cm) 78.949.2 T7.1848.7 0.2710
Total body water (L) 28.8+3.8 29.83+3.8 0.1162
Fat percent (%) 313458 2905153 0.0187
Lean body mass (kg) 398+54 40.794-5.2 0.2686
BMI (kg/m?) 23.8:43.6 23.27+3.1 0.3725
WHR 0.85+0.10 0.82+0.06 0.0174

* mean-+standard deviation,
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Table 6. Adjusted Risk of Breast Cancer in Relation to Obesity Indices by Menopausal Status
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Obesity indicies

Premenopausals OR (95% CI)

Postmenopausals OR (95% CI)

Waist circumference (cm)

<80 1.0

=80 0.683 (0.277-1.685)
Waist Hip Ratio (WHR)

<0.794 1.0

0.795-0.851 1.000 (0.361-2.773)

>0.852 0.311 (0.104-0.933)

Maximal weight (kg)

<56.0 1.0

56.1-62.9 0.619 (0.217-1.770)

>63.0 0.825 (0.300-2.270)
Fat percent (%) :

<30 1.0

>30 0.459 (0.194-1.084)
Lean body mass (kg)

=337 1.0

33.8-41.8 0.942 (0.333-2.670)

>41.9 1.860 {0.645-5.363)
Quetelet Index (BMI, kg/m®)

<21.99 1.0

22.00-24.76 0.578 (0.212-1.578)

>24.77 0.524 (0.182-1.512)
Obesity group*

Under 1.0

Standard 0.980 (0.372-2.580)

0.857 (0.246-2.983)

Obese

1.0
0.739 (0.239-2.279)

1.0
0.462 (0.081-2.621)
0.519 (0.093-2.904)

1.0
2.571 (0.534-12.378)
1.055 (0.293-3.803)

1.0
0.508 (0.155-1.665)

1.0
1.422 (0.371-5.449)
1.219 (0.308-4.830)

1.0
2.025 (0.475-3.632)
1.050 (0.250-4.417)

1.0
1.904 (0.458-7.920)
1.929 (0.387-9.601)

* Classification of Japan Society for the Study of Obesity (1993).
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