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INTRODUCTION 

 

There is little question about the importance of hormonal factors in the development of breast 

cancer 1-4. During pregnancy, estrogen concentrations are at least ten times higher than during 

other periods of life. Since estrogens are important for breast carcinogenesis, exposures during 

pregnancy have been suggested to influence mothers’ breast cancer risks 5. Pregnancy hormones 

are primarily produced in the placenta 6. The linkage of the nationwide Swedish research 

registries provides an opportunity to use prospectively collected data to further investigate the 

possible associations between indirect markers of hormonal exposures during pregnancy, such as 

placental weight, offspring’s birth weight, pregnancy complications, and subsequent maternal 

risk of developing breast cancer.  

 

BODY 

Task 1. Ethical approval 

Permission to perform the study was applied for, granted by the Research Ethics Committee at 

Karolinska Institutet. 

 

Task 2. Data retrieval 

Specified data orders were sent to the National Board of Health and Welfare and Statistics 

Sweden. These Swedish authorities gave approval to send data from research registers to the 

research group. The National Board of Health and Welfare used the unique national registration 

number to perform individual record linkage between the registers (the Medical Birth Register, 

the Cancer Register, the Cause of Death Register, and the Register of Population and Population 

Changes). Initial quality control was performed at the National Board of Health and Welfare. 

Data were transferred to the Department of Medical Epidemiology and Biostatistics, Karolinska 

Institutet.  

 

Task 3. Defining the cohort.  

The study base was defined by all primiparous women included in the Swedish Medical Birth 

Register who delivered single births 1982-89 (n=315,339), of whom 99.6% (n=314,019) had 

complete information about date of birth and gestational age. Through record linkage to the 
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Cancer Register, the Cause of Death Register and the Register of the Population and Population 

Changes, women were followed until Dec 31, 2001, the occurrence of breast cancer, death or 

emigration, whichever came first.  

 

Information about breast cancer diagnosis was derived from the Swedish National Cancer 

Register (ICD-7 code 170). Cases were defined as the first breast cancer diagnosed after the first 

birth through the year 2001. In the cohort of 314,019 women, 2,216 developed breast cancer 

during the time of follow-up, of whom 2,100 (95%) were diagnosed before age 50.  

 

The following factors were included as possible risk factors for breast cancer: placental weight, 

birth weight, gestational age, infant’s sex, women’s age at first birth, co-habiting with infant’s 

father or not, maternal smoking, women’s country of birth, height, body mass index, pregnancy-

induced hypertensive diseases, and vaginal bleeding in late pregnancy. We also included 

information about parity number (through 2001), to be used as a time-dependent co-variate. 

 

Task 4. Analysis 

Data cleaning 

Frequency tables of all exposure variables were performed. Implausible values were considered 

missing and exposure variables were categorized. 

 

Analyses 

The Cox proportional hazard model was used to estimate associations between exposures and 

breast cancer risk. We studied the associations between exposures at first or second birth and 

mother’s risk of breast cancer. First, we used bivariate analysis to study the associations between 

the independent variables in breast cancer risk. In this analysis, the independent variables were 

categorized, and for each category we calculated person-years of follow-up and breast cancer 

incidence rates stratified by maternal age at first or second birth, respectively. Thereafter, we 

used Cox proportional hazard model to estimate the relative risk of developing breast cancer in a 

multivariate analysis. The hazard ratio was used as a measure of relative risk, using 95% 

confidence intervals.  
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Task 5. Results  

The results have been derived from the publication that this work resulted in 7 The crude 

incidence rate of breast cancer increased with placental weight (Table 1). Women who delivered 

an infant with a high birth weight (>4,500 grams) had higher incidence rates of breast cancer than 

women with lower birth weight infants. Gestational age at first birth did not appear to influence 

the crude incidence rate of breast cancer among mothers.  

 

 
   Source: Cnattingius et al. JAMA 2005;294:2474-80
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Table 2 (below) displays age stratified and multivariate adjusted hazard ratios of breast cancer in 

relation to placental weight at first birth. The risk of breast cancer generally increased with 

placental weight. Compared to women with a placental weight of less than 500 grams, women 

with a placental weight of at least 900 grams faced a 56% increase in risk of breast cancer. In 

age-adjusted analysis, mothers of infants with a birth weight of at least 4,500 grams had a 30% 

increased risk of breast cancer compared with mothers to infants with a birth weight between 

2,500 and 3,499 grams (Table 2). However, after adjusting for placental weight and other factors, 

this risk increase disappeared. Compared with women with only one birth, women with at least 

three births were at reduced risk of breast cancer. Other factors, including gestational age, 

infant’s sex, maternal characteristics, and pregnancy complications, did not influence breast 

cancer.  

 

Table 2. Placental Weight and Birth Weight in First Birth and Hazard Ratios of Breast Cancer 

 
   Source: Cnattingius et al. JAMA 2005;294:2474-80
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We then restricted our study population to 121,714 women who had their first and second 

consecutive single birth during the study period. Of these women, 881 developed breast cancer 

during the time of follow-up. Compared with women whose placenas had a weight of less than 

500 grams in both pregnancies, women whose placentas weighed between 500 and 699 grams in 

the first pregnancy and at least 700 grams in the second pregnancy (or vice versa) faced an 82% 

increased in risk of breast cancer, and the corresponding risk among women whose placentas 

weighed at least 700 grams in both pregnancies was more than doubled (Table 3). 

  

Table 3. Placental Weight and Birth Weight in First and Second Births and Hazard Raios of 

Breast Cancer. 

 
   Source: Cnattingius et al. JAMA 2005;294:2474-80 
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KEY RESEARCH ACCOMPLISHMENTS: 

• Construction of a data base of 314,019 women with prospectively collected data on 

pregnancy characteristics and breast cancer. 

• Complete follow-up of the study base through 2001.  

• Performance of bivariate and multivariate analysis, indicating that placental weight influences 

mother’s risk of breast cancer.  

• Finishing of work with poster work and oral presentation to be presented at the Department of 

Defense Breast Cancer Research Program Meeting, in Philadelphia, June 2005.  

• Finishing of manuscript, and submission for publication. 

 

REPORTABLE OUTCOMES 

• Cnattingius S, Torrång A, Ekbom A, Granath F, Petersson G, Lambe M. Placental 

weight, birth weight and risk of breast cancer after giving birth: a population-based 

Swedish cohort study. Poster and oral presentation at the Department of Defense Breast 

Cancer Research Program Meeting, in Philadelphia, June 2005 (poster No. P24-4). 

• Cnattingius S, Torrång A, Ekbom A, Granath F, Petersson G, Lambe M. Pregnancy 

characteristics and maternal risk of breast cancer. JAMA 2005;294:2474-80 

 

CONCLUSIONS: 

Our work suggests that placental weight is positively associated with maternal breast cancer risk. 

These results further support the hypothesis that pregnancy hormone exposures influence 

mother’s breast cancer risk. However, underlying biological mechanisms responsible for these 

associations remain to be determined. Such mechanisms may not only include pregnancy 

characteristics, such as placental hormones and breast cell differentiation, but also non-pregnant 

hormonal and metabolic characteristics associated with placental growth.  
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APPENDICES 

The following two Appendices are included: 

 

1. Cnattingius S, Torrång A, Ekbom A, Granath F, Petersson G, Lambe M. Placental 

weight, birth weight and risk of breast cancer after giving birth: a population-based 

Swedish cohort study. Poster and oral presentation at the Department of Defense Breast 

Cancer Research Program Meeting, in Philadelphia, June 2005 (poster No. P24-4). 

2. Cnattingius S, Torrång A, Ekbom A, Granath F, Petersson G, Lambe M. Pregnancy 

characteristics and maternal risk of breast cancer. JAMA 2005;294:2474-80 

 



PLACENTAL WEIGHT, BIRTH WEIGHT AND RISK OF BREAST CANCER 
AFTER GIVING BIRTH: A POPULATION-BASED SWEDISH COHORT 
STUDY 
 
S. Cnattingius, Md, Phd, A. Torrång, B.Sc, A. Ekbom, Md, Phd, F. Granath, Phd, 
G. Petersson, B.Sc, M. Lambe, Md, Phd.   
Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, PO Box 
281, SE-171 77 Stockholm, Sweden 
E-mail: sven.cnattingius@meb.ki.se 
 
There is little question about the importance of hormonal factors in the development of 
breast cancer. During pregnancy, serum levels of estrogens, progesterone, human 
placental lactogene, and placental growth hormones are many times higher than during 
other periods of life, and levels of insulin-like growth factors (IgFs) are also increased. 
Since estrogens, IgFs, and probably also other placental hormones are important for 
breast carcinogenesis, levels of exposure during pregnancy have been suggested to 
influence the risk of breast cancer in both mothers and offspring. Indirect markers of 
hormone exposure during pregnancy (i.e., placental weight and birth weight) have 
inconsistently been associated with subsequent risk of breast cancer in the mother.  
 
We included women included in the Swedish Medical Birth Register, who delivered 
single births in Sweden 1982-89 (n=314,019). Women were followed-up until December 
31, 2001, the occurrence of breast cancer, death or emigration, whichever came first. 
Proportional hazard models were used to estimate associations between exposures and 
breast cancer. Hazard ratios (HR) were used to estimate relative risks, using 95% 
confidence intervals (CI), and final parity number was used as a time-dependent 
covariate. 
 
In all, 2,216 women developed breast cancer during the follow-up, of which 95% 
(n=2,100) were younger than 50 years at diagnosis. Compared to women with placentas 
weighing less than 500 grams at first birth, there was an almost 40% increase in risk of 
breast cancer among women with placentas weighing at least 700 grams (adjusted HR 
1.38; 95% CI 1.13-1.69). Next, we restricted our study population to 121,713 women 
who had their first and second consecutive single birth during the study period, of whom 
in all 884 developed breast cancer. Compared to women with placentas weighing less 
than 500 grams in two consecutive pregnancies, the risk of breast cancer was increased 
among women whose placentas weighed 500-699 grams in first pregnancy and at least 
700 grams in second pregnancy (or vice versa) (adjusted HR 1.82; 95% CI 1.09-3.12), 
and among women whose placentas weighed at least 700 grams in both pregnancies 
(adjusted HR 2.10; 95% CI 1.18-3.72). A high birth weight (>4,000 grams) was 
associated with a significantly increased risk of breast cancer before (adjusted HR 1.42; 
95% CI 1.02-1.80), but not after adjusting for placental weight and other covariates 
(adjusted HR 1.10; 95% CI 0.76-1.59). 
 
Placental weight is positively associated with maternal breast cancer risk. As pregnancy 
hormones are primarily produced in the placenta, placental weight is probably a better 



indirect marker than birth weight of pregnancy hormone exposures. The study lends 
further support to the hypothesis that pregnancy hormone exposures influence mother’s 
breast cancer risk. 

The U.S. Army Medical Research and Materiel Command under DAMD 17-03-01-0741 
supported this work. 
 



 



 
 



 

 
 



 
 



 



 
 



 




