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Silent Spring Institute
Researching the Environment and Women’s Health

“Certainly for the 
generations yet 
unborn, prevention is 
the imperative need.”

--Rachel Carson
1962
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Selected Breast Cancer Risk Factors

Ionizing radiation
Family history
Reproductive history:  early menarche, 
late menopause, nulliparity, late first 
pregnancy
Body size
Pharmaceutical hormones: HRT, OCs, DES
Alcohol use, lack of physical exercise
Socioeconomic status
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Chemicals that make breast cancer 
cells grow are found in . . .

– Pesticides

– Insect repellent

– Food packaging

– Laundry detergent

– Hair spray

– Glues, adhesives

– Plastic toys

– Synthetic leather

– Disinfectants

– Transformers (PCBs)

– Spermicide

– Oral contraceptives

– Hormone replacement

– DES

– Soybeans
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Chemicals that cause mammary tumors 
in animals are found in . . .

– gasoline

– auto exhaust

– pesticides

– flame retardants

– solvents

– explosives

– air pollution 
(particulates)

– furniture finishes

– paint remover

– textile dyes

– moldy grain
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Community Studies

A few organochlorine pesticides, PCBs
– Inconsistent and mostly negative findings

Dieldrin (Hoyer, 1998, 2000)

About 3-fold in 70s: Mortality RR 2.78 (1.38-5.59)

About 6-fold average of 70s, 90s RR = 5.76 (1.86-17.92)

DDT during years of use (Cohn et al., 2002)

About 10-fold for highest group; significant trend
OR = 10.4 (2.5-43.2)

PAH DNA adducts (Gammon et al. 2002)

About 50% for highest group OR = 1.49 (1.00–2.21)
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Disasters, Accidents Linked to
Breast Cancer

• Ionizing radiation Hiroshima, Nagasaki

30% to 6-fold
highest for exposures at younger age

• Dioxin Seveso, Italy, ‘76 accident (Warner et al., 2002)

2-fold women exposed at < 40 yrs (95% CI 1.0-4.6)

• PERC in drinking water  (Aschengrau et al., 2002)

30% to about 2-fold
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Occupation

• Men - gasoline and vehicle exhaust (Hansen, 2000)

2 ½-fold with 10 –year lag time (95% CI 1.3-4.5)

More than 5-fold under 40 at diagnosis (95%CI 2.4-1.9)

• Women aged 20-55 - organic solvents (Hansen,1999)

2-fold with > 10 years work (95% CI 1.4-2.8) 

• White collar jobs, truckers, engine mechanics, molding 
& casting machine operators, garage & service-station, 
clinical laboratory technologists, painters, sculptors
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With strong leads from the lab…
why is it hard to find the link?

Exposure Measurement Challenges 

We can’t ask 

Mixtures, degradation products

Widespread exposure

Timing -- Latency

Timing -- Vulnerability periods

Money



Cape Cod Breast Cancer and Environment Study

w w w. s i l e n t s p r i n g . o r g 
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Household Exposure Study
89 chemicals in air, dust, water

Pesticides

diazinon
chlordane
chlorpyrifos
pentachlorophenol
propoxur
4,4'-DDT
heptachlor
methoxychlor
carbaryl
piperonyl butoxide
permethrin
o-phenylphenol



The Spatial Proximity 
Tool  calculates distance 
and direction as well as 
using local climatic data 
to calculate exposure 
from nearby cranberry 
bog spraying

The Spatial Proximity 
Tool  calculates distance 
and direction as well as 
using local climatic data 
to calculate exposure 
from nearby cranberry 
bog spraying

Points represent 
the residences of 
women in our 
study. Points 
shown here are 
just examples.

Points represent 
the residences of 
women in our 
study. Points 
shown here are 
just examples.

Cranberry Bog

w w w. s i l e n t s p r i n g . o r g 
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More Challenges

Susceptibility  - gene-environment interactions

Diagnosis -- more than one disease 

Small effects



What will success 
look like?
– Breast feeding 

reduces moms’ risk
• 47 studies
• 96,973 women

Collaborative Group on 
Hormonal Factors in Breast Cancer 
(Lancet 2002)

Study (country)reference
Number

cases/controls
Mean parity

cases/controls

Total months of breastfeeding
(mean in parous women)

cases/controls

% reduction in relative risk
of breast cancer per 12 months
breastfeeding and 99% CI (SE)  

2·1/2·6 19·0/21·2 –0·4 ( 7·5)
2·0/2·1 4·7/ 6·4
3·0/3·5 9·7/11·3
2·2/2·6 16·8/19·0
1·8/1·9 6·2/ 6·1
2·2/2·7 13·0/13·8

2·5/2·8 4·1/ 5·4
1·3/1·3 6·3/ 7·4
2·5/2·7 14·4/15·4
2·3/2·4 9·5/ 9·9
2·1/2·3 10·0/10·2
3·7/4·2 23·3/28·4
1·8/1·9 8·7/10·1
2·3/2·6 2·0/ 2·9
2·3/2·9 30·2/41·1
2·6/2·6 8·6/ 9·8
2·3/2·8 4·1/ 5·7
1·6/1·5 8·3/ 9·1
1·9/2·0 4·9/ 5·2
2·6/2·7 4·3/ 4·6
1·8/2·0 3·8/ 4·4
1·9/2·0 12·8/14·3
2·2/2·4 7·7/ 8·4
2·7/2·9 5·3/ 5·1
1·7/1·9 7·6/ 8·8

2664/2394 1·8/2·0 10·2/11·6   4·6 (4·2)
1581/1021 1·8/1·8 10·6/11·9  12·0 (4·7)
652/1273 1·4/1·6 4·4/ 5·7  11·0 (10·0)
1448/1548 1·5/1·5 11·9/12·7  11·3 (4·9)

32414/37675 2·2/2·4 7·3/ 8·6   5·8 (1·0)

451/682 2·3/2·8 8·3/ 9·9 –15·3 (9·5)
2344/2354 2·1/2·3 6·0/ 5·8 –12·8 (5·6)
722/1458 2·3/2·7 17·7/22·7   0·6 (4·8)
566/796 4·3/5·2 25·0/29·6   5·6 (3·4)
264/264 1·7/1·8 1·9/ 2·7 –2·8 (27·5)

1594/15067 2·8/3·1 33·0/38·1   2·2 (1·6)
1485/3937 2·4/2·4 8·7/ 9·8   4·8 (3·5)
495/896 1·9/2·2 4·0/ 4·7  10·5 (10·5)
200/420 2·9/3·6 13·0/20·4 –10·6 (6·8)
793/1548 1·8/1·8 12·6/14·5  10·7 (3·8)
214/215 2·0/2·5 7·4/10·4   7·6 (16·9)

2412/2417 1·8/2·0 8·0/ 9·1   3·2 (5·7)
1483/5925 1·9/2·0 19·6/20·2   0·6 (2·3)
529/529 3·1/3·8 51·4/66·2   9·4 (3·5)
151/213 1·6/1·5 3·6/ 4·3  24·8 (30·2)

13703/36721 2·3/2·7 14·6/24·2   2·5 (1·0)

50302/96973 2·2/2·6 9·8/15·6   4·3 (0·8)

50 25 –250

328/1347
43/167

1097/10271
1893/7572

824/3220
4185/22577

Case-control, population controls
4422/4635
675/676
474/964
451/451

1498/1361
171/824
422/527

1170/1178
834/834
890/1862
1055/1092
747/961

1871/1871
6820/9424
915/915
325/341

1015/1022
448/492

1866/2009

McCredie/Hopper (Australia)41,43

Chang-Claude (Germany)46

Shu/Zheng (China)48

All case-control, population controls

Case-control, hospital controls

All studies

Morabia (USA)25

Vessey (UK)5,9

Modan (Israel)7

Kalache (Brazil)24

Le (France)6

WHO (developing)26†
WHO (developed)26‡
Clavel (France)18

Lee (Singapore)20

Katsouyanni (Greece)33

Marubini (Italy)23

Franceschi (Italy)32

Hamajima (Japan)42

Gajalakshmi (India)47

Levi (Switzerland)34

All case-control, hospital controls

CASH (USA)13

Bernstein (USA)37

Bain/Siskind (Australia)15

Rohan (Australia)11

Ewertz (Denmark)10

Lee (Costa Rica)14

Meirik/Lund (Sweden/Norway)8

Long Island (USA)19

Yu/Yuan/Wang (China)12,21

Paul/Skegg (New Zealand)17

Ross/Paganini-Hill (USA)40

Daling (USA)30

UK studies (UK)16*
4 State Study (USA)28

Rookus/van Leeuwen (Netherlands)29

Sanjose (Spain)36

Yang/Gallagher (Canada)22

Stanford/Habel (USA)35

WISH (USA)31

Magnusson (Sweden)44

RERF (Japan)27

Guernsey (UK)39

Tulinius (Iceland)49

Shanghai textile workers (China)35

Million Women Study (UK)45

All cohort studies

Cohort Studies

  3·6 (52·0)
  7·0 ( 4·1)
  5·0 ( 2·2)
–2·9 ( 7·7)
  4·6 ( 1·8)

 11·7 (3·0)
 22·1 (8·4)
–11·9 (6·8)
  0·9 (10·3)
–6·1 (5·4)
  2·4 (6·1)
  7·3 (10·2)

 17·1 (10·4)
 10·4 (3·1)
 10·8 (4·8)
  4·5 (6·7)
  8·4 (6·1)
 11·5 (5·4)
  0·6 (2·3)
 16·9 (11·3)
–3·6 (8·0)
–1·7 (6·8)
–1·8 (10·2)
  5·4 (4·1)

Figure 1: Details and results from studies that contributed data on breastfeeding and breast cancer
*Results of two unpublished studies are also cited here. †Ten developing countries. ‡Three developed countries.
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www.SilentSpring.org
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Alliance of Science, Activism, Public Policy

Silent Spring Institute

Boston University School of Public Health

Harvard School of Public Health

Tufts University School of Medicine

US Centers for Disease Control - NCEH

MA Breast Cancer Coalition



Stay Involved

– Join with your 
community

– Be a “multiplier” -
share your 
knowledge

– Support  prevention 
research and action

www.SilentSpring.org
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