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A Case-Control Study of Breast Cancer (Part 1)
— Analysis of Host Factors Stratified by Menopausal Status —

Hideji MASUOKA and Mitsuru MORI
Department of Public Health, Sapporo Medical College
(Chief : Prof. H. MIVAKE)

ABSTRACT A Case-control study was performed to investigate the risk factors for breast can-
cer of women in Hokkaido, Japan. These were 152 cases of patients treated between October 1986
and January 1989, in the Department of Surgery (Section 1), Sapporo Medical College. They were
interviewed face-to-face. Controls. were 304 women randomly selected from telephone directories.
They were matched with index cases for age and menopausal status. Telephone interviews were
conducted with them.

For statistical analysis, t-test, Mantel-Haenszel method and conditional logistic regression anal-
ysis were employed.

All of the analytical methods found the following risk factors to be significant.

In pre-menopausal women, 1) single marital status, 2) no parity, 3) induced abortion, 4) mas-
topathy, and 5) being obese during puberty, ; and in post-menopausal women, 1) single marital sta-
tus, 2) miscarriage, 3) mastopathy, and 4) being lean during puberty,

Considering the difference in risk factors for breast cancer between premenopausal women and
postmenopausal women, it seems necessary to take menopausal status into account in studying its
risk factors. (Received August 2, 1990 and accepted September 21, 1990)
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Table 1 Distribution of variables among 85 cases and 170 controls (Premenopausal).

551

Ttems 85 Cases 170 controls Significance
(mean+S.D.) (mean=S.D.) level
Age at opeartion 40.7+ 5.4 40.6x 5.6V —
Height (crm) 154.6+ 4.6 155.4x= 5.1 —
Weight (kg) 53,3t 7.3 53.7+ 7.4 —
Obesity (Quetelet’s index) 22.3% 3.0 22.2+ 2.9 —
Heaviest weight (kg) 57.2+ 6.7 57.4+ 7.9 -
Age at first marriage? 24.4+ 2.8 23.8+ 2.8 —
Age at menarche 13.5+ 1.4. 13.6+ 1.5 —
Age at first birth® 25.5% 2.5 25.4+ 3.1 —
No. of live-births 1.6 1.2 2.0 0.9 p<0.01
No. of miscarriages 0.2+ 0.5 0.3 0.7 —
No. of induced abortions 0.7 0.9 0.4 0.8 p<0.05
No. of pregnancies 2.6+ 1.9 2.8t 1.5 —
Lactation (months)¥ 13.1+12.8 12.8+£13.9 —
No. of siblings 4.6 2.3 4.5+ 2.0 -
Duration of interview (min.) 12.9+ 2.5 14.1+ 3.7 —

D Age at survey

2 Based on 75 cases and 168 controls excluding never married women

¥ Based on 63 cases and 162 controls excluding non-parous women

Table 2 Distribution of variables among 67 cases and 134 comtrols (Postmenopausal).

Items 67 Cases 134 Controls Significance
(mean+S.D.) (mean=+S.D.) level
Age at operation 57.7+ 7.2 57.8+ 7.1Y —
Height (cm) 152.2+ 5.5 152.8+ 4.8 —
Weight (kg) 55.9% 8.5 54.4% 7.4 —
Obesity (Quetelet’s index) 24.1+ 3.5 23.3+ 3.1 p<0.10
Heaviest weight (kg) 59.7+ 8.6 58.8+ 7.8 —
Age at first marriage? 24.8+ 4.8 23.7t 3.5 p<0.10
Age at menarche 14,9+ 1.9 14.8+ 1.8 —
Age at menopause 47.1%+ 6.9 47.0%x 5.3 —
Age at first birth® 26.6x 4:1 25.1+ 3.4 p<0.05
No. of live-births 1.8 1.4 3+ 1.3 p<0.05
No. of miscarriages | 0.5+ 0.8 0.3+ 0.7 p<0.10
No. of induced abortions 61+ 1.1 0.7+ 1.6 —
No. of pregancies 3.0 2.2 3.4+ 1.9 —
Lactation (months)® » 26.4+28.0 30.9+27.9 —
No. of siblings : 6.2+ 2.9 6.6t 2.6 —
Duration of interview (min.) 14.4%+ 2.9 17.0+ 4.0 —

D Age at survey

2 Based on 60 cases and 133 controls excluding never married women

3 Based on 52 cases and 121 controls excluding non-parous women
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Table 3 Odds ratios (ORs) (with 95 per cent confidence intervals (CIs)) of risk factors for

breast cancer (Premenopausal).

Items 85 Cases 170 Controls OR 95% CI
Single marital status 11.8% 1.2% 10.00%** 2.19~45 .64
Nulliparous 25.9 4.7 8.20%** 3.08~21.86
Nulliparous? 15.1 4.1 5.00%* 1.57~15.94
Induced abortions =1 43.5 28.8 1.86* 1.08~ 3.21
Induced abortions =1V 47.9 30.8 2.00* 1.12~ 3.58
Induced abortions =29 21.9 10.3 2.42% 1.13~ 5.18
Induced abortions =1? 51.7 31.9 2.21* 1.15~ 4.27
Induced abortions =2? 24.1 10.3 2.78* 1.18~ 6.53
Obese at puberty 28.2 11.2 3.23** 1.62~ 6.46
Regular sports activity 38.8 53.5 0.56* 0.33~ 0.97
History of mastopathy 14.1 4.7 3.29% 1.28~ 8.41

Y Based on 73 sets of a case and two controls excluding never married women

2 Based on 58 sets of a case and two controls excluding non-parous women

*:p<0.05, **:p<0.01, ***: p<0.001

Table 4 Odds ratios (ORs) (with 95 per cent cownfidence intervals (CIs)) of risk factors for

breast cancer (Postmenopausal).

Items 67 Cases 134 Controls OR 95% CI
Single marital status 10.4% 0.7% 14.00%* 1.72~113.79
Miscarriages =1 40.3 23.9 2.29* 1.18~ 4.47
Miscarriages =1V 44.1 25.4 2.47* 1.22~ 4.99
Miscarriages =1? 50.0 26.1 3.33** 1.42~ 7.85
Lean at puberty 71.6 50.7 2.33* 1.27~ 4.28
Irregular meal 35.8 22.4 2.06* 1.01~ 4.20
Regular sports activity 31.3 51.5 0.40%* 0.21~ 0.77
History of mastopathy 7.5 0.7 10.00* 1.17~ 85.59

Y Based on 59 sets of a case and two controls excluding never married women

% Based on 44 sets of a case and two controls excluding non-parous women

*: p<0.05, **: p<0.01
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Table 5 Comparison of odds ratios of risk factors for breast cancer among total, premenopausal,
and postmenopausal groups.
Items Total Premenopausal Postmenopausal
(number of cases) (N=152) (N=85) (N=67)
Single marital status 11.33*** 10.00*** 14.00**
Age at first marriage =319 3.14*
Age at first marriage <20V 0.39*
Nulliparous 4.79%** 8.20%**
Nulliparous” 3.00%* 5.00**
Miscarriages =1 2.29*
Miscarriages =19 2.47*
Miscarriages =12 3.33**
Induced abortions =1 1.86*
Induced abortions =1V 2.00*
Induced abortions =29 2.24*
Induced abortions =12 2.21*
Induced abortions =22 2.78*
Lean at puberty 1.64* 2.33*
Obese at puberty 3.23%*
Irregular meal 1.72% 2.06*
Regular sports activity 0.49*** 0.56* 0.40**
Siblings =2 1.96*
Breast cancer in a mother or sister 5.33*
History of mastopathy 4.13*** 3.29* 10.00*

U Based on sets of a case and two controls excluding never married women

» Based on sets of a case and two controls excluding non-parous women

*: p<0.05, **:p<0.01, ***:p<0.001

Table 6 Dose-response relationship of risk factors for breast cancer.

. Relative 95% Confidence
1) 2}
Items Unit B S.E. (8 Intervals
(1) Total
Children number —0.248 0.113 0.63~0.97
(2) Premenopausal
Induced abortion number 0.376 0.168 1.05~2.03

Y B : logistic regression coefficient
? standard error of g
*: p<0.05

v EBE L TWBOHEE B2 58 B 2T
ELgH [2] i, ABEREEARDLNAEE
X, BETHB (p<0.05), ATHEFEOFLERD
% (p<0.05), BEHITK- TWi= (p<0.01) 3
ERATH 5.
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Table 7 Multivariate analysis of visk factors for breast cancer by conditional logistic vegression
model (Premenopausal).
[1] When 6 risk factors were involved in a model.
. Relative 959 Confidence
1) 2)

Items Unit B S.E.(8) Risk Intervals
Single marital status yes 1.644 0.877 5.17% 0.93~28.87
Children mumber —0.302 0.181 0.74* 0.52~ 1.05
Induced abortion number 0.437 0.185 1.55* 1.08~ 2.22
Obese at puberty yes 1.057 0.392 2.88** 1.33~ 6.21
Regular sports activity yes 0.238 0.303 1.27 0.70~ 2.30
History of mastopathy yes 0.930 0.482 2.53% 0.98~ 6.52

D2 . See Table 6
*:p<0.10, *: p<0.05 **:p<0.01
[2] When 5 risk factors were involved in a model.
. Relative 959% Confidence
1) 2)

Items Unit Yij S.E.(® Risk Intervals
Single marital status yes 1.720 0.862 5.59* 1.03~30.26
Children number —0.293 0.180 0.75* 0.52~ 1.06
Induced abortion number 0.449 0.183 1.57* 1.09~ 2.24
Obese at puberty yes 1.051 0.393 2.86** 1.32~ 6.18
History of mastopathy ves 0.929 0.481 2.53* 0.99~ 6.49

D2 . See Table 6
*. p<0.10, *: p<0.05, **:p<0.01
Table 8 Multivariate analysis of visk factors for breast cancer by conditional logistic regression
model (Postmenopausal).
[1] When 6 risk factors were involved in a model.
R Relative 95% Confidence
1) 2)

Ttems Unit A S-E.(8) Risk Intervals
Single marital status yes 2.738 1.167 15.46* 1.57~152.38
Miscarriage number 0.462 0.245 1.59* 0.98~ 2.56
Lean at puberty yes 0.763 0.349 2.14* 1.08~ 4.25
Irregular meal yes 0.700 0.442 2.01 0.85~ 4.79
Regular sports activity yes —0.104 0.356 0.90 0.45~ 1.81
History of mastopathy yes 1.655 0.742 5.23* 1.22~ 22.43

D2 : See Table 6
*:p<0.10, *:p<0.05
[2] When 4 risk factors were involved in a model.
. Relative 959 Confidence

It D .E. 2 . °

ems Unit A 5.E.(8) Risk Intervals
Single marital status yes 2.839 1.112 17.11* 1.93~151.11
Miscarriage number 0.544 0.241 1.72% 1.07~ 2.76
Lean at puberty yes 0.737 0.342 2.09* 1.07~ 4.08
History of mastopathy yes 1.564 0.737 4.78* 1.13~ 20.28

12 : See Table 6
*: p<0.05
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Table 9 Comparison of relative risks for breast cancer estimated by multivariate logistic regres-

sion analyses.

Items Unit Total Premenopausal Postmenopausal
9R.F.b 5R.F. 6R.F. 5R.F. 6R.F. 4R.F.

Single marital status yes 33.55%* 55.88%** 5.17% 5.59* 15.46* 17.11*
Age at first marriage age 1.05% 1.07*
Children number 0.88 0.74* 0.75%
Miscarriage number 1.59*% 1.72%
Induced abortion number 1.55* 1.57*
Lean at puberty yes 1.71* 1.71* 2.14* 2.09*
Obese at puberty yes 2.88** 2.86%*
Irregular meal yes 1.66* 1.71* 2.01
Regular sports activity yes 1.03 1.27 0.90
Siblings number 1.01
Breast cancer in a
mother or sister yes 0.89
History of mastopathy yes 3.23** 3.24** 2.53% 2.53* 5.23* 4.78*

DR, F.: risk factors

*p<0.10, *:p<0.05, **: p<0.01, ***: p<0.001
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