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In this background briefing, we explain how the 

quality of the air we breathe affects our health 

and how it may be linked to an increased risk of 

breast cancer. 

 

What is air pollution? 
 

The World Health Organisation (WHO) describes 

air pollution as ‘…contamination of the indoor or 

outdoor environment by any chemical, physical 

or biological agent that modifies the natural 

characteristics of the atmosphere’ (1). A wide 

range of different substances can contaminate 

our air: anything from car fumes to desert dust. 

Exactly what is in the air you are breathing will 

depend on where you are, the time of year and 

the weather. 

 

Air pollution is not a new problem in the UK. 

Factory emissions and domestic coal burning 

produced sulphur dioxide and soot, which led to 

the Great Smog in London in 1952 that killed 

thousands of people (2). The 1956 and 1968 

Clean Air Acts helped tackle these pollutants, but 

people now in their 60s and 70s, grew up 

breathing in emissions from leaded petrol and 

summertime smog.  

 

The sources of air pollution may have changed 

over recent decades, for example fewer domestic 

coal fires and home incinerators, increased traffic 

and pesticide use, but we are all still breathing 

polluted air. 

 

 
Why is it a problem? 
 

In 2010, air pollution contributed to 3.2 million 

premature deaths worldwide (3) and to over 

400,000 premature deaths in the European Union 

(4). A 2010 House of Commons report on air 

quality stated that: 'poor air quality reduces the 

life-expectancy of everyone in the UK by an 

average of 7 to 8 months and up to 50,000 

people a year may die prematurely because of 

it’ (5). Health problems resulting from exposure 

to air pollution have been estimated to cost 

individuals, businesses, and our health services 

over £20 billion every year (6). 

 

In 2016 the Environment, Food and Rural Affairs 

Select Committee described air pollution in the 

UK as a ‘public health emergency’ (7). 

Fumes from road traffic are the main source of outdoor air pollution in 
the UK today  (CC image, Ruben de Rijcke) 
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Who is affected? 
 

All of us are exposed to varying levels and 

different types of air pollution throughout our 

lives, although some sectors of society are at 

greater risk of exposure to air pollution than 

others. 

 

People living in urban areas are likely to be 

exposed to more pollution from traffic exhaust, 

whilst those in rural areas may be more exposed 

to pesticide particles and vapours. People in 

deprived communities are more likely to live in 

areas where the outdoor and indoor 

environments – including the quality of the air – 

are not as healthy (8). In 2015 nearly 25% of all 

school children in London were exposed to levels 

of air pollution that exceeded legal limits (9). 

 

What are the sources of air 
pollution? 

 

Outdoor air pollution 

Below we outline the main sources of air 

pollution. The build-up of pollutants in the 

atmosphere, and therefore the quality of our air, 

is also affected by the weather. 

 

Road Traffic: Fumes from road traffic are the 

main source of outdoor air pollution in the UK 

today (10); transport is responsible for up to 70 

per cent of outdoor air pollutants in urban areas 

(11). Despite exhaust controls and a reduction in 

certain emissions, road traffic still produces a 

wide variety of pollutants, including carbon 

monoxide (CO), nitrogen oxides (NOx), volatile 

organic compounds (VOCs - chemicals that start 

off as solids or liquids, but evaporate easily) and 

particulate matter - fine particles less than 10 

(PM10) or 2.5 micrometres in size (PM2.5). These 

pollutants can travel long distances, across cities 

and countries, and so are not just a problem in 

the places where they are emitted. 

 

Industry: Power stations, waste plants (e.g. 

landfills and incinerators) and factories emit 

significant levels of air pollutants, including 

sulphur dioxide, nitrogen oxides and ammonia 

(12). Emissions of several pollutants (e.g. dioxins) 

have reduced since the UK introduced stricter 

regulations and began to phase out coal as a 

source of power production, however the UK’s air 

is still affected by emissions from European 

countries that rely on coal (13). 

Pesticide particles can contribute to air pollution (CC image, public domain ) 
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Farming: Suspended pesticide particles, such as  

those from the herbicide glyphosate and 

insecticide, chlorpyrifos, can contribute to air 

pollution and can be transported by wind (14). 

Low relative humidity and high temperature can 

increase the amount of pesticide spray that 

evaporates from crops, and increase exposure. 

 

There are several other sources of outdoor air 

pollution, such as burning garden waste, which 

can emit harmful pollutants including particles 

and dioxins (15).  

 

Indoor air pollution 

We tend to think of air pollution as being 

something that affects us when we are outdoors, 

but many of us spend most of our time inside 

buildings and vehicles, working, eating and 

sleeping. Air quality indoors can be affected by 

several factors (see figure 1 below). 

 

Asbestos was commonly used as a building 

material in commercial buildings, homes and 

machinery and although banned from use in 1999 

it can still be found in many buildings today.  

 

Carbon monoxide (CO), nitrogen dioxide (NO2) 

and particulates can all be emitted by gas cookers, 

fires and wood-burning stoves, and can drift 

indoors from outdoor sources such as road traffic. 

 

Biological contaminants such as pollen and 

fungal spores can enter buildings and cause 

allergies and other health problems. Other 

biological contaminants found in indoor air 

include bacteria, viruses, and dust which includes 

animal dander and detritus from mites. 

 

Radon is a natural radioactive gas that can 

increase the risk of lung cancer, and which can 

sometimes build up to high concentrations 

indoors. Levels of radon vary across the UK; you 

can find out more about the levels of radon in 

your region on Public Health England’s radon 

website.  

 

Volatile organic compounds: are emitted as 

gases from a wide array of household products. 

These include a variety of chemicals, some of 

which may have adverse health effects (16). 

 

Endocrine (Hormone) disrupting chemicals EDCs: 

Endocrine disrupting chemicals or EDCs are 

present in a wide range of household products, 

from kitchen cleaners and cosmetics to household 

furnishings and electrical goods. Whether they 

are sprayed directly into the air (e.g. air 

fresheners and cleaners) or they leech out from 

products over time, EDCs are found in household 

dust in homes across the UK (17, 18, 19).  

 

Air pollution and disease  
 

Air pollution is known to be associated with a 

range of illnesses. In 2013 the International 

Agency  for  Research  on  Cancer (IARC)  classified  

http://www.ukradon.org/
http://www.ukradon.org/
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outdoor air pollution as carcinogenic to humans 

(i.e. capable of causing cancer) (20). It also 

classifies various indoor air pollutants, such as 

tobacco smoke and coal fire emissions as 

carcinogenic (21). Exposure to asbestos can cause 

lung disease and lung cancer (22). (See more on 

the Health and Safety Executive website).  

 

Mould and fungal spores can trigger allergies or 

make existing health conditions worse (23, 24) 

and exposure to radon can also cause lung cancer 

(25, 26). In addition, those whose bodies are less 

able to compensate for the harmful effects of air 

pollution, due to ill health or old age, are also 

vulnerable. For example, particulate matter can 

exacerbate cardiovascular diseases, and asthma 

sufferers are more susceptible to several air 

pollutants (27). 

 
Air pollution and breast cancer 

 

Research suggests that high levels of air pollution 

may also be associated with higher incidence of 

breast cancer.  It is important to note that whilst 

not all studies demonstrate a clear correlation 

between high levels of air pollution and increased 

breast cancer risk, there is evidence to suggest 

that many of the chemicals present in air 

Figure 1 (Reproduced from: Royal College of Physicians. Every breath we take: the lifelong impact of air pollution. Report of a working 
party. London: RCP, 2016. Copyright © 2016 Royal College of Physicians. Reproduced with permission.) 

http://www.hse.gov.uk/asbestos/index.htm
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pollution are linked to an increased risk of the 

disease. 

 

Outdoor air pollution 

Exposure to traffic-related air pollution has been 

linked with an increased breast cancer risk in 

several studies (e.g. 28, 29, 30). One Canadian 

study found that women living in the areas with 

the highest levels of pollution were almost twice 

as likely to develop post-menopausal breast 

cancer compared to those living in the least 

polluted areas (31). 

 

The main compounds in traffic-related pollution 

responsible for this increased risk are unknown, 

however studies suggest that benzene and certain 

polycyclic aromatic hydrocarbons, such as benzo

(a)pyrene, as well as nitrogen oxides (e.g. NO 

and NO2) may be responsible (32, 33, 34). 

 

It is unclear whether long term exposure to 

particulate matter is associated with increased 

breast cancer risk, as results of studies vary. 

Research from China (35) and the U.S. (36) found 

long-term exposure to particulate matter 

(specifically PM2.5) was associated with elevated 

risk of breast cancer. Exposure may contribute to 

the development of breast cancer by particulate 

matter acting as an oestrogen mimic (37). (For 

more on adverse effects of oestrogen mimics, see 

our background briefing: EDCs and breast cancer)  

 

Exposure to particulate matter may affect 

mammographic breast density. A large, 

population-based US study found that women 

with a higher breast density -  known to be a 

breast cancer risk factor - had higher exposure to 

PM2.5 compared to those with a lower breast 

density (38). 

 

Other studies which examined long term 

exposure to particulate matter in nurses found no 

association between exposure to particulate 

matter and breast cancer risk (39, 40). 

 

Indoor air pollution 

Several chemicals polluting our air indoors have 

been linked to breast cancer.  

 

Air fresheners, and other artificially scented 

products, frequently contain limonene. Limonene 

reacts with ozone (present in air) to form 

formaldehyde (41). Research has linked 

formaldehyde to an increased risk of breast 

cancer, even at low concentrations (42). 

 

Many household products including kitchen 

cleaners, detergents and cosmetics contain 

hormone disrupting chemicals such as phthalates, 

musks and alkylphenols. These chemicals have 

been detected in human breast tissue (43, 44) at 

concentrations which are functionally capable of 

mimicking oestrogen activity and so lead to an 

increased risk of breast cancer (45). These 

products are commonly used in the home and are 

found in indoor air.  

http://www.breastcanceruk.org.uk/science-and-research/endocrine-disrupting-chemicals/
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The incomplete burning of coal, oil, gas, and 

organic substances like tobacco or meat produces 

polycyclic aromatic hydrocarbons (PAHs). They 

are a serious problem in developing countries 

where open fires are used for cooking, but can  

also pollute the air of home and workplaces in the 

UK. PAHs have been shown to increase risk for 

breast cancer (46, 47, 48). 

 

Benzene from gas fumes and tobacco smoke has 

been designated by IARC as a human carcinogen. 

Occupational exposure to benzene increases the 

risk of developing breast cancer (49, 50, 51). 

 

Some flame retardants, commonly used to reduce 

the flammability of household furnishings, also 

pollute our indoor air. They can act as oestrogen 

mimics (52) and in laboratory studies have been 

linked to an increased proliferation of breast 

cancer cells, as well as a potential to reduce the 

anti-cancer effects of the breast cancer drug 

tamoxifen (53). 

 

Organic solvents such as toluene, methylene 

chloride, trichloroethylene and formaldehyde, are 

found in outdoor and indoor air pollution. They 

are present in cleaning products and some 

cosmetics. Studies have linked occupational 

exposures to organic solvents with increases in 

breast cancer incidence (54, 55). Some solvents, 

used in manufacture of computer components, 

cleaning products and cosmetics, cause mammary 

tumours in laboratory animals (56). 

 

The mostly commonly known source of indoor air 

pollution is second hand tobacco smoke, which 

contains hundreds of harmful chemicals, including 

arsenic, benzene and vinyl chloride. Numerous 

studies have investigated whether there is a link 

between active or passive smoking and breast 

cancer, however results are conflicting (57). 

Nonetheless, there is strong support for the 

plausibility for an association between smoking 

and breast cancer (58), and several recent studies 

and meta-analyses suggest there is a moderate 

increase in breast cancer risk for those who 

smoke or are passive smokers (e.g. 59, 60, 61). 

 

Early exposures 

People are vulnerable to the effects of exposure 

to air pollution during gestation in the womb and 

early childhood. Some pollutants, when breathed 

in by the mother, can cross the placenta to the 

developing baby (62). Environmental effects may 

last a lifetime, but may take decades to become 

Pixabay.com 

Indoor air quality can be affected by several factors, including the use of 
household products (CC photo, PiccoloNamek)  

https://en.wikipedia.org/wiki/User:PiccoloNamek/Gallery
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apparent (63). For example one recent study (64) 

found girls that had experienced higher exposure 

to traffic pollution during gestation reached 

puberty one month earlier than girls that had 

been exposed to lower levels of traffic pollution. 

 

How is the quality of our air 
regulated? 
 
Outdoors 

Action to manage and improve air quality is 

largely driven by EU legislation (which has been 

transposed into UK law). Air quality directives set 

legally binding limits for levels and concentrations 

of major air pollutants that impact public health. 

The UK, along with several other EU countries, is 

in breach of the limits on nitrogen dioxide in 

multiple areas across the country. The UK 

Supreme Court has called for immediate remedial 

action to bring pollution within legal limits, and 

the Government has lost a case at the High Court 

for its failure to act on air pollution to comply 

with the Supreme Court’s ruling (65). 

 

Indoors 

Regulating the quality of air indoors is a complex 

task. Whilst there are examples of successful 

regulation, such as the bans on smoking in public 

places and in vehicles carrying children, that have 

reduced exposure to second hand tobacco smoke, 

there are also examples of building regulations, 

designed to improve energy efficiency, that have 

made indoor air pollution worse by reducing 

ventilation. 

An EU research project (66) whose aims included 

assessment of the health impacts of indoor air 

pollution, estimated that the UK had among the 

worst indoor air quality of the EU 27 countries for 

several health conditions, such as asthma and 

chronic obstructive pulmonary disease, and sick 

building syndrome. The UK was identified in the 

report as among the worst offenders for several 

sources of indoor air pollution, including: water 

systems, dampness and mould; furnishing, 

decoration materials and electric appliances; and 

cleaning and other household products.   

 

The WHO has published guidelines for the 

protection of public health from several indoor air 

pollutants (67). These guidelines can provide a 

scientific basis for setting standards. They may 

also be useful as the basis for emissions 

standards/limits to achieve appropriate source 

control indoors, which is the specific aim of 

various existing emission limit-setting and product

-labelling initiatives in Europe. 

Air pollution mask on Oliver Cromwell statue outside of Westminster 

Palace (CC photo, Maina Kiai) 

https://www.flickr.com/photos/mainakiai/26419618832
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Reduce your exposure to air 
pollution 
 

Outdoors 

 Avoid walking, running or cycling along busy 

roads where possible, especially when 

forecasts indicate high pollution levels (you 

can check these on the Defra website). 

 Reduce the amount of time spent driving, 

not only do cars emit air pollution, but the 

air in cars is often contaminated with 

pollution from surrounding traffic.  

 If you must walk along a busy road, try to 

walk away from the kerb – you can use the 

walkit app to help plan a low air pollution 

route. 

 Minimise the use of garden pesticides. 

Indoors 

 Do not smoke inside your home. 

 Avoid using appliances without flues (e.g. 

freestanding gas and paraffin heaters). 

 Properly maintain all boilers, stoves, fires & 

other appliances that burn fuel of any kind. 

 Heat your home sufficiently to prevent 

damp, while maintaining adequate 

ventilation – the necessary balance between 

energy efficiency and pollution control. 

 Treat condensation and remove mould. 

 Choose less flammable materials such as 

wool and cotton for home furnishings. 

 Avoid using pesticides in your home. 

 Try to use fewer cleaning products, and 

avoid synthetic fragrances used in cleaners, 

detergents, washing powders and air 

fresheners. Read our guide to using safer 

cleaning products. 

 Vacuum and damp dust regularly to remove 

household dust – there is no need to use 

chemical sprays for dusting. 

Pixabay.com 

Breast Cancer UK position 
 

Breast Cancer UK supports:  

 The introduction of a new Clean Air Act, which would:  

  Tackle the sources of modern air pollution, such as emissions from diesel engines 

  Safeguard the legal protections in this area provided by EU legislation 

  Improve on existing legislation, both EU and domestic, to ensure that we enshrine the right 

 to breathe clean air, in law 

  For more information, see Client Earth’s website (www.clientearth.org) 

 Stricter regulation of the chemicals found in household goods such as the phasing out of the use of 

toxic flame retardants in the manufacture of furniture 

We welcome your feedback, if you 

have any comments or suggestions 

about this leaflet please contact us at 

info@breastcanceruk.org.uk or on 

https://uk-air.defra.gov.uk/
http://walkit.com/
http://www.breastcanceruk.org.uk/reduce-your-risk/safer-cleaning-products/
http://www.breastcanceruk.org.uk/reduce-your-risk/safer-cleaning-products/
http://www.clientearth.org/clientearth-calls-new-clean-air-act-tackle-air-pollution/


9 

1. The World Health Organisation. ‘Air pollution’. http://www.who.int/topics/
air_pollution/en/ [accessed 21 February 2017] 

2. Met Office (2015). The Great Smog of 1952. http://www.metoffice.gov.uk/
learning/learn-about-the-weather/weather-phenomena/case-studies/great-
smog [accessed 16 August 2016] 

3. IARC (2013). Air Pollution and Cancer, IARC Scientific Publication No. 161. 
Editors: Kurt Straif, Aaron Cohen, and Jonathan Samet. http://www.iarc.fr/en/
publications/books/sp161/index.php [accessed 23 August 2016] 

4. European Environment Agency (2016). Premature Deaths Attributable To Air 
Pollution. Eea.europa.eu.  http://www.eea.europa.eu/media/newsreleases/
many-europeans-still-exposed-to-air-pollution-2015/premature-deaths-
attributable-to-air-pollution [accessed 10 August 2016] 

5. House of Commons Environmental Audit Committee (2010). Air Quality Fifth 
Report of Session 2009–10 Volume I. http://www.publications.parliament.uk/
pa/cm200910/cmselect/cmenvaud/229/229i.pdf [accessed April 18, 2017] 

6. The Royal College of Physicians and the Royal College of Paediatrics and Child 
Health. (2016). Every breath we take: the lifelong impact of air pollution. 
https://www.rcplondon.ac.uk/projects/outputs/every-breath-we-take-lifelong-
impact-air-pollution [accessed April 18, 2017] 

7. House of Commons, Environment, Food and Rural Affairs Select Committee 
(2016). ‘Air Quality’. April 2016. http://www.publications.parliament.uk/pa/
cm201516/cmselect/cmenvfru/479/479.pdf [accessed April 18, 2017] 

8. UCL Institute of Health Equity (2010). Fair Society Healthy Lives, The Marmot 
Review, London. www.instituteofhealthequity.org/projects/fair-society-healthy
-lives-the-marmot-review [Accessed 11 August 2016]. 

9. Howard, R. (2015). Up in the air: how to solve London’s air quality crisis: part 1. 
London: Policy Exchange, 2015. https://policyexchange.org.uk/publication/up-
in-the-air-how-to-solve-londons-air-quality-crisis-part-1/ [Accessed 11 August 
2015]. 

10. The Royal College of Physicians and the Royal College of Paediatrics and Child 
Health, op cit. 

11. Department of Health Chief Medical Officer (2011). Annual Report 2011. 
Chapter 3, p. 220, November 2011. https://www.gov.uk/government/uploads/
system/uploads/attachment_data/file/141774 
CMO_Annual_Report_2011_Chapter_3.pdf [accessed April 18, 2017]  

12. Eurostat (2016). Air pollution by industries and households. http://
ec.europa.eu/eurostat/statistics-explained/index.php/
Air_pollution_by_industries_and_households [accessed 21/10/2016] 

13. Defra (2015). National Statistics Release: Emissions of air pollutants in the UK, 
1970 to 2014. December 2015. https://www.gov.uk/government/uploads/
system/uploads/attachment_data/file/486085/
Emissions_of_air_pollutants_statistical_release_2015_-_Final__2_.pdf 
[accessed April 18, 2017] 

14. National Park Service, ‘Sequoia & Kings Canyon National Park: Air quality - 
Airborne synthetic chemicals’. https://www.nps.gov/seki/learn/nature/
air_synthchem.htm [accessed 11/11/2016] 

15. East Riding of Yorkshire Council. ‘Smoke, fires and bonfires.’ http://
www2.eastriding.gov.uk/environment/pollution/air-pollution/smoke-fires-and-
bonfires/ [accessed 21/10/2016] 

16. EPA (2016). Technical Overview of Volatile Organic Compounds Indoor Air 
Quality (IAQ). US EPA, Epa.gov. https://www.epa.gov/indoor-air-quality-iaq/
technical-overview-volatile-organic-compounds [accessed 28 October 2016] 

17. Abdallah, M. A.-E. and Harrad, S. (2009) .Personal Exposure To HBCDs And Its 
Degradation Products Via Ingestion Of Indoor Dust", Environment International 
35: 870-876. https://doi.org/10.1016/j.envint.2009.03.002  

18. Bekö, G. et al. (2013). Children’s Phthalate Intakes and Resultant Cumulative 
Exposures Estimated from Urine Compared with Estimates from Dust Ingestion, 
Inhalation And Dermal Absorption In Their Homes and Daycare Centers, Plos 
ONE, 8 e62442. https://doi.org/10.1371/journal.pone.0062442  

19. Brommer, S. and Harrad, S. (2015). Sources and Human Exposure Implications 
of Concentrations of Organophosphate Flame Retardants in Dust from UK Cars, 
Classrooms, Living Rooms, And Offices. Environment International, 83: 202-207. 
http://dx.doi.org/10.1016/j.envint.2015.07.002  

20. IARC (2016). Outdoor air pollution volume 109. IARC monographs on the 
evaluation of carcinogenic risks to humans. http://monographs.iarc.fr/ENG/
Monographs/vol109/mono109.pdf (accessed October 26, 2016) 

21. IARC (2012). Personal habits and indoor combustions: Volume 100E. A review 
of human carcinogens. http://monographs.iarc.fr/ENG/Monographs/vol100E/

index.php (accessed October 26, 2016) 
22. HSE (2016). Statistics - Asbestos Related Disease", Hse.gov.uk, 2016 http://

www.hse.gov.uk/statistics/causdis/asbestos.htm [accessed 28 October 2016] 
23. Centre for Disease Control (2014). ‘Mold: Basic Facts’. http://www.cdc.gov/

mold/faqs.htm [accessed 27/10/2016] 
24. US EPA (2016). Biological Pollutants’ Impact On Indoor Air Quality (IAQ), 

Epa.gov, 2016 https://www.epa.gov/indoor-air-quality-iaq/biological-pollutants
-impact-indoor-air-quality [accessed 28 October 2016] 

25. NHS (2015). Lung Cancer - Causes - NHS Choices", NHS.UK.  http://www.nhs.uk/
Conditions/Cancer-of-the-lung/Pages/Causes.aspx  [accessed 28 October 2016] 

26. Kreuzer, M. and McLaughlin, J. (2010). 7. Radon. In: WHO Guidelines for Indoor 

Air Quality: Selected Pollutants. Geneva: World Health Organization; 2010. 

https://www.ncbi.nlm.nih.gov/books/NBK138712/ 

27. Scientific Committee on Health and Environmental Risks (2007). ‘Opinion on 
risk assessment on indoor air quality’. May 2007. http://ec.europa.eu/health/
ph_risk/committees/04_scher/docs/scher_o_055.pdf  

28. Hystad, P. et al. (2015). Exposure to traffic-related air pollution and the risk of 
developing breast cancer among women in eight Canadian provinces: a case–
control study. Environment International 74: 240–248. http://
www.sciencedirect.com/science/article/pii/S0160412014002712  

29. Crouse, D. L., et al. (2010), Postmenopausal Breast Cancer Is Associated With 
Exposure To Traffic-Related Air Pollution In Montreal, Canada: A Case–Control 
Study. Environmental Health Perspectives: 118: 1578-1583 https://
doi.org/10.1289/ehp.1002221  

30. Wei, Y. et al. (2012). Ambient Air Pollution Is Associated With The Increased 
Incidence Of Breast Cancer In US", International Journal of Environmental 
Health Research, 22: 12-21. http://dx.doi.org/10.1080/09603123.2011.588321 

31. Crouse, D. L. et al (2010). op cit. 
32. Mordukhovich, I. et al. (2015). Vehicular Traffic-Related Polycyclic Aromatic 

Hydrocarbon Exposure and Breast Cancer Incidence: The Long Island Breast 
Cancer Study Project (LIBCSP). Environmental Health Perspectives, 124(1): 30–
38. http://ehp.niehs.nih.gov/1307736/  

33. Chen, F. and Bina, W.F. (2012). Correlation of white female breast cancer 
incidence trends with nitrogen dioxide emission levels and motor vehicle 
density patterns. Breast Cancer Research and Treatment 132: 327–333. http://
link.springer.com/article/10.1007%2Fs10549-011-1861-z  

34. Keramatinia, A. et al. (2016). Correlation Between Nitrogen Dioxide as an Air 
Pollution Indicator and Breast Cancer: a Systematic Review and Meta- Analysis. 
Asian Pacific Journal of Cancer Prevention 17(1):419-24. https://
www.ncbi.nlm.nih.gov/pubmed/26838249  

35. ibid 
36. Parikh, P. V. and Wei, Y. (2016). PAHs and PM2.5 emissions and female breast 

cancer incidence in metro Atlanta and rural Georgia. International Journal of 
Environmental Health Research 26(4): 458-466. https://www.ncbi.nlm.nih.gov/
pubmed/26983363  

37. Keramatinia, A. et al. (2016). op cit. 
38. Yaghjyan, L. et al. (2017). Association between air pollution and mammographic 

breast density in the Breast Cancer Surveilance Consortium. Breast Cancer 
Research 19(1): 36. https://www.ncbi.nlm.nih.gov/pubmed/28381271  

39. Parikh, P. V. and Wei, Y. (2016). op cit. 
40. Andersen Z. J. et al. (2016). Long-term Exposure to Fine Particulate Matter and 

Breast Cancer Incidence in the Danish Nurse Cohort Study. Cancer 
Epidemiology Biomarkers Prevention. Dec 2 2016. [Epub ahead of print]. 
https://www.ncbi.nlm.nih.gov/pubmed/27913396  

41. Kim, S. et al. (2015). ‘Characterization of air freshener emission: the potential 
health effects.’ The Journal of Toxicological Science 40(5): 535-550. https://
www.ncbi.nlm.nih.gov/pubmed/26354370  

42. Coyle, Y.M. et al (2005). An ecological study of the association of environmental 
chemicals on breast cancer incidence in Texas. Breast Cancer Research and 
Treatment 92(2):107-114. http://www.ncbi.nlm.nih.gov/pubmed/15986119  

43. Darbre, P. D. et al. (2004). Concentrations Of Parabens In Human Breast 
Tumours. Journal of Applied Toxicology 24: 5-13 https://doi.org/10.1002/
jat.958  

44. Barr, L. et al. (2012). Measurement of paraben concentrations in human breast 
tissue at serial locations across the breast from axilla to sternum. Journal of 
Applied Toxicology 32: 219-232. http://onlinelibrary.wiley.com/doi/10.1002/
jat.1786/abstract;jsessionid=5FCA9CC8BD6E268160C15324917574E3.f04t03  

References 

http://www.who.int/topics/air_pollution/en/
http://www.who.int/topics/air_pollution/en/
http://www.metoffice.gov.uk/learning/learn-about-the-weather/weather-phenomena/case-studies/great-smog
http://www.metoffice.gov.uk/learning/learn-about-the-weather/weather-phenomena/case-studies/great-smog
http://www.metoffice.gov.uk/learning/learn-about-the-weather/weather-phenomena/case-studies/great-smog
http://www.iarc.fr/en/publications/books/sp161/index.php
http://www.iarc.fr/en/publications/books/sp161/index.php
http://www.eea.europa.eu/media/newsreleases/many-europeans-still-exposed-to-air-pollution-2015/premature-deaths-attributable-to-air-pollution
http://www.eea.europa.eu/media/newsreleases/many-europeans-still-exposed-to-air-pollution-2015/premature-deaths-attributable-to-air-pollution
http://www.eea.europa.eu/media/newsreleases/many-europeans-still-exposed-to-air-pollution-2015/premature-deaths-attributable-to-air-pollution
http://www.publications.parliament.uk/pa/cm200910/cmselect/cmenvaud/229/229i.pdf
http://www.publications.parliament.uk/pa/cm200910/cmselect/cmenvaud/229/229i.pdf
https://www.rcplondon.ac.uk/projects/outputs/every-breath-we-take-lifelong-impact-air-pollution
https://www.rcplondon.ac.uk/projects/outputs/every-breath-we-take-lifelong-impact-air-pollution
http://www.publications.parliament.uk/pa/cm201516/cmselect/cmenvfru/479/479.pdf
http://www.publications.parliament.uk/pa/cm201516/cmselect/cmenvfru/479/479.pdf
http://www.instituteofhealthequity.org/projects/fair-society-healthy-lives-the-marmot-review
http://www.instituteofhealthequity.org/projects/fair-society-healthy-lives-the-marmot-review
https://policyexchange.org.uk/publication/up-in-the-air-how-to-solve-londons-air-quality-crisis-part-1/
https://policyexchange.org.uk/publication/up-in-the-air-how-to-solve-londons-air-quality-crisis-part-1/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/141774/CMO_Annual_Report_2011_Chapter_3.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/141774/CMO_Annual_Report_2011_Chapter_3.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/141774/CMO_Annual_Report_2011_Chapter_3.pdf
http://ec.europa.eu/eurostat/statistics-explained/index.php/Air_pollution_by_industries_and_households
http://ec.europa.eu/eurostat/statistics-explained/index.php/Air_pollution_by_industries_and_households
http://ec.europa.eu/eurostat/statistics-explained/index.php/Air_pollution_by_industries_and_households
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/486085/Emissions_of_air_pollutants_statistical_release_2015_-_Final__2_.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/486085/Emissions_of_air_pollutants_statistical_release_2015_-_Final__2_.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/486085/Emissions_of_air_pollutants_statistical_release_2015_-_Final__2_.pdf
https://www.nps.gov/seki/learn/nature/air_synthchem.htm
https://www.nps.gov/seki/learn/nature/air_synthchem.htm
http://www2.eastriding.gov.uk/environment/pollution/air-pollution/smoke-fires-and-bonfires/
http://www2.eastriding.gov.uk/environment/pollution/air-pollution/smoke-fires-and-bonfires/
http://www2.eastriding.gov.uk/environment/pollution/air-pollution/smoke-fires-and-bonfires/
https://www.epa.gov/indoor-air-quality-iaq/technical-overview-volatile-organic-compounds
https://www.epa.gov/indoor-air-quality-iaq/technical-overview-volatile-organic-compounds
https://doi.org/10.1016/j.envint.2009.03.002
https://doi.org/10.1371/journal.pone.0062442
http://dx.doi.org/10.1016/j.envint.2015.07.002
http://monographs.iarc.fr/ENG/Monographs/vol109/mono109.pdf
http://monographs.iarc.fr/ENG/Monographs/vol109/mono109.pdf
http://monographs.iarc.fr/ENG/Monographs/vol100E/index.php
http://monographs.iarc.fr/ENG/Monographs/vol100E/index.php
http://www.hse.gov.uk/statistics/causdis/asbestos.htm
http://www.hse.gov.uk/statistics/causdis/asbestos.htm
http://www.cdc.gov/mold/faqs.htm
http://www.cdc.gov/mold/faqs.htm
https://www.epa.gov/indoor-air-quality-iaq/biological-pollutants-impact-indoor-air-quality
https://www.epa.gov/indoor-air-quality-iaq/biological-pollutants-impact-indoor-air-quality
http://www.nhs.uk/Conditions/Cancer-of-the-lung/Pages/Causes.aspx
http://www.nhs.uk/Conditions/Cancer-of-the-lung/Pages/Causes.aspx
https://www.ncbi.nlm.nih.gov/books/NBK138712/
http://ec.europa.eu/health/ph_risk/committees/04_scher/docs/scher_o_055.pdf
http://ec.europa.eu/health/ph_risk/committees/04_scher/docs/scher_o_055.pdf
http://www.sciencedirect.com/science/article/pii/S0160412014002712
http://www.sciencedirect.com/science/article/pii/S0160412014002712
https://doi.org/10.1289/ehp.1002221
https://doi.org/10.1289/ehp.1002221
http://dx.doi.org/10.1080/09603123.2011.588321
http://ehp.niehs.nih.gov/1307736/
http://link.springer.com/article/10.1007%2Fs10549-011-1861-z
http://link.springer.com/article/10.1007%2Fs10549-011-1861-z
https://www.ncbi.nlm.nih.gov/pubmed/26838249
https://www.ncbi.nlm.nih.gov/pubmed/26838249
https://www.ncbi.nlm.nih.gov/pubmed/26983363
https://www.ncbi.nlm.nih.gov/pubmed/26983363
https://www.ncbi.nlm.nih.gov/pubmed/28381271
https://www.ncbi.nlm.nih.gov/pubmed/27913396
https://www.ncbi.nlm.nih.gov/pubmed/26354370
https://www.ncbi.nlm.nih.gov/pubmed/26354370
http://www.ncbi.nlm.nih.gov/pubmed/15986119
https://doi.org/10.1002/jat.958
https://doi.org/10.1002/jat.958
http://onlinelibrary.wiley.com/doi/10.1002/jat.1786/abstract;jsessionid=5FCA9CC8BD6E268160C15324917574E3.f04t03
http://onlinelibrary.wiley.com/doi/10.1002/jat.1786/abstract;jsessionid=5FCA9CC8BD6E268160C15324917574E3.f04t03
http://www.bcuk.users39.interdns.co.uk/science/fs1-bpa/bcuk-fact-sheet-bpa-references


10 

45. Charles A. K. and Darbre P. D. (2013). Combinations of parabens at 

concentrations measured in human breast tissue can increase proliferation of 

MCF-7 human breast cancer cells. Journal of Applied Toxicology 33: 390-398. 

http://onlinelibrary.wiley.com/doi/10.1002/jat.2850/abstract  

46. Bonner M.R, et al. (2005). Breast cancer risk and exposure in early life to 

polycyclic aromatic hydrocarbons using total suspended particulates as a proxy 

measure. Cancer Epidemiology Biomarkers and Prevention 14(1): 53-60. 

https://www.ncbi.nlm.nih.gov/labs/articles/15668476/  

47. Nie, J. et al. (2007). Exposure to traffic emissions throughout life and risk of 
breast cancer: the western New York exposures and breast cancer (web) study. 
Cancer Causes Control, 18, 947–955. http://link.springer.com/article/10.1007/
s10552-007-9036-2  

48. White, A. J. et al. (2016). Exposure to multiple sources of polycyclic aromatic 
hydrocarbons and breast cancer incidence. Environment International 89–90: 
185–192. https://www.ncbi.nlm.nih.gov/pubmed/26878284 

49. Shaham, J. (2006). The Risk of Breast Cancer In Relation To Health Habits And 

Occupational Exposures. American Journal of Industrial Medicine 49: 1021-

1030. https://doi.org/10.1002/ajim.20398  

50. Villeneuve, S. et al. (2010). Occupation and occupational exposure to endocrine 
disrupting chemicals in male breast cancer: a case-control study in Europe. 
Occupational and environmental medicine 67(12): 837–844. http://
oem.bmj.com/content/67/12/837  

51. Huff, J. et al. (1989). Multiple-site carcinogenicity of benzene in Fisher 344 rats 
and B6C3F1 mice. Environmental Health Perspectives, 82, 125–163. https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC1568117/  

52. Dorosh, A. et al. (2011). Assessing oestrogenic effects of brominated flame 
retardants hexabromocyclododecane and tetrabromobisphenol A on MCF-7 
cells. Folia Biologica (Praha): 57(1): 35-39. https://www.ncbi.nlm.nih.gov/
pubmed/?term=flame+retardants+oestrogenic 

53. Li, Z.-H. et al. (2012). Effects of Decabrominated Diphenyl Ether (PBDE‑209) in 
Regulation of Growth and Apoptosis of Breast, Ovarian, and Cervical Cancer 
Cells. Environmental Health Perspectives 120(4): 541-546. https://
www.ncbi.nlm.nih.gov/pubmed/22472210 

54. Chang, Y. et al. (2003). A Proportionate Cancer Morbidity Ratio Study Of 
Workers Exposed To Chlorinated Organic Solvents In Taiwan. Industrial Health 
41: 77-87. https://doi.org/10.2486/indhealth.41.77  

55. Hansen, J., (1999). Breast Cancer Risk among Relatively Young Women 

Employed in Solvent‐Using Industries. American Journal of Industrial Medicine 

36: 43-47. http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1097-0274(199907)

36:1%3C43::AID-AJIM6%3E3.0.CO;2-A/abstract  

56. Labrèche, F. P. and Goldberg, M. S. (1997). Exposure To Organic Solvents And 

Breast Cancer In Women: A Hypothesis. American Journal of Industrial 

Medicine 32: 1-14 http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1097-0274

(199707)32:1%3C1::AID-AJIM1%3E3.0.CO;2-3/abstract  

57. IARC (2012).’ Personal habits and indoor combustions.’ op cit. 
58. Gram, I. T. et al. (2016). The fraction of breast cancer attributable to smoking: 

The Norwegian women and cancer study 1991–2012. British Journal of Cancer 
115: 616–623. https://www.ncbi.nlm.nih.gov/pubmed/27280631 

59. Gram, I. T. et al. (2016) ibid. 
60. Catsburg C, et al. (2015) Active cigarette smoking and risk of breast cancer. 

International Journal of Cancer 136(9): 2204-2209. https://
www.ncbi.nlm.nih.gov/pubmed/25307527 

61. Macacu, A. et al. (2015). Active and passive smoking and risk of breast cancer: a 
meta-analysis. Breast Cancer Research and Treatment 154(2): 213–224. https://
www.ncbi.nlm.nih.gov/pubmed/26546245  

62. Wick, P. et al. (2010). Barrier capacity of human placenta for nanosized 
materials. Environmental Health Perspectives 118: 432–436. http://
ehp.niehs.nih.gov/0901200/  

63. UNEP/WHO (2013). State of the science of endocrine disrupting chemicals 
2012. http://www.who.int/ceh/publications/endocrine/en/ (accessed October 
26, 2016) 

64. McGuinn, L. A. et al. (2016). Residential proximity to traffic and female pubertal 
development. Environment International 94: 635–641. https://
www.ncbi.nlm.nih.gov/pubmed/27377913  

65. Rincon, P. Green group wins air pollution court battle. BBC News, 2 November 
2016. http://www.bbc.co.uk/news/science-environment-37847787 [accessed 3 
November 2016]  

66. Fernandes, O. E. et al. (2011), ‘Promoting actions for healthy indoor air (IAIAQ)’ 
http://ec.europa.eu/health/healthy_environments/docs/env_iaiaq.pdf 
[accessed April 18, 2017] 

67. World Health Organisation Regional Office for Europe. ‘Who Guidelines for 
Indoor Air Quality: Selected Pollutants’, 2010. http://www.euro.who.int/

References 

Thanks to Ms Julia Duckworth and Dr Nichole Taske for reviewing this document. 

This information has been written for members of the public to help them understand more about how and why certain 

chemicals may be linked to a potentially increased risk of breast cancer.   

We aim to provide unbiased information free from any commercial conflicts of interest. The authors and reviewers of this 

information are committed to producing reliable, accurate and up to date content reflecting the best available research evi-

dence, but no warranty is given to that effect nor any liability accepted for any loss or damage arising from the use of this in-

formation.   

This work in no way claims to be a comprehensive treatment of the subject of all chemicals associated with breast cancers.  

This article is for information only and should not be used for the diagnosis or treatment of medical conditions. Breast Cancer 

UK is a breast cancer prevention charity and is unable to offer specific advice about the diagnosis or treatment of breast can-

cer.  If you are worried about any symptoms please consult your doctor. 

If you would like to receive the information in this leaflet in a different format please contact Breast Cancer UK on 0845680 

1322 or email info@breastcanceruk.org.uk  

http://onlinelibrary.wiley.com/doi/10.1002/jat.2850/abstract
https://www.ncbi.nlm.nih.gov/labs/articles/15668476/
http://link.springer.com/article/10.1007/s10552-007-9036-2
http://link.springer.com/article/10.1007/s10552-007-9036-2
https://www.ncbi.nlm.nih.gov/pubmed/26878284
https://doi.org/10.1002/ajim.20398
http://oem.bmj.com/content/67/12/837
http://oem.bmj.com/content/67/12/837
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1568117/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1568117/
https://www.ncbi.nlm.nih.gov/pubmed/?term=flame+retardants+oestrogenic
https://www.ncbi.nlm.nih.gov/pubmed/?term=flame+retardants+oestrogenic
https://www.ncbi.nlm.nih.gov/pubmed/22472210
https://www.ncbi.nlm.nih.gov/pubmed/22472210
https://doi.org/10.2486/indhealth.41.77
http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1097-0274(199907)36:1%3C43::AID-AJIM6%3E3.0.CO;2-A/abstract
http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1097-0274(199907)36:1%3C43::AID-AJIM6%3E3.0.CO;2-A/abstract
http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1097-0274(199707)32:1%3C1::AID-AJIM1%3E3.0.CO;2-3/abstract
http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1097-0274(199707)32:1%3C1::AID-AJIM1%3E3.0.CO;2-3/abstract
https://www.ncbi.nlm.nih.gov/pubmed/27280631
https://www.ncbi.nlm.nih.gov/pubmed/25307527
https://www.ncbi.nlm.nih.gov/pubmed/25307527
https://www.ncbi.nlm.nih.gov/pubmed/26546245
https://www.ncbi.nlm.nih.gov/pubmed/26546245
http://ehp.niehs.nih.gov/0901200/
http://ehp.niehs.nih.gov/0901200/
http://www.who.int/ceh/publications/endocrine/en/
https://www.ncbi.nlm.nih.gov/pubmed/27377913
https://www.ncbi.nlm.nih.gov/pubmed/27377913
http://www.bbc.co.uk/news/science-environment-37847787
http://ec.europa.eu/health/healthy_environments/docs/env_iaiaq.pdf
http://www.euro.who.int/__data/assets/pdf_file/0009/128169/e94535.pdf
http://www.bcuk.users39.interdns.co.uk/science/fs1-bpa/bcuk-fact-sheet-bpa-references
mailto:info@breastcanceruk.org.uk

