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Introduction
Breast cancer is not only a disease, but a group of

diseases that is seen in the world. Breast cancer is a leading
cause of mortality and morbidity all over the world.

Suffering from breast cancer is the most common in
women in the whole world. By and large, it is also the 2nd
most widespread cancer overall. Two million new cases
were registered in 2018. According to recent breast cancer
statistics, the top twenty-five countries with the highest
rates are enumerated by Bray et al., 2018. Belgium ranked
first and Samoa ranked 25th in the world as per the
incidence of breast cancer in the world.

In the case of women in India, breast cancer accounts
for 14% of all cancers and is the most widespread cancer.
According to Shanta (2003), there will be an expected
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ABSTRACT

There are environmental, reproductive, endocrine, hereditary and
life-style factors associated with increased risk of breast cancer
development. A high risk of breast cancer has been associated with
early menarche, delayed childbearing, decreased parity, and a sedentary
lifestyle as well as exposure to environmental carcinogens. Different
environmental determinants of developing breast cancer are chemicals
starting from preservatives in our lipstick to flame retardants in our
sofas, chemicals like dichloro diphenyl trichloroethane (DDT),
polychorinated biphenyls (PCBs), dichloro diphenyl dichloroethane
(DDE), weed killers, pesticides, cosmetics, vehicular exhaust (a complex
mixture of many chemical compounds, including benzene, polycyclic
aromatic hydrocarbons and benzo[a]pyrene, Nitrogen dioxide), plastic
additives or by-products, ingredients in spray paints and paint
removers, and polyvinyl chloride (PVC), ionizing radiation, metals
including arsenic, beryllium, cadmium, chromium, nickel, and related
compounds, tobacco-smoking and soot particles, etc. Thus, precautions
should be taken while handling such chemicals and metals. Smoking
and use of cosmetics should be avoided. These risk factors/
environmental determinants responsible for developing breast cancer
are summarized in this article. Suggestions and recommendations have
also been discussed.
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annual global occurrence of 0.5 million cancers by 2020,
in that, India contributes 0.1 million i.e., 1/5th of the world
burden. In the year, 2018, new cases registered in India is
1,62,468 and 87,090 died (Table 1) (GLOBOCAN, 2018).
Breast cancer occurrence has escalated by 39.1 per cent
between 1990 and 2016 and is obviously the most common
cancer among Indian women. Such cancer has the largest
crude incidence rate and prevalence of any cancer type in
India (PHFI, 2018). In Indian women, the occurrence rates
get higher in the early thirties and reach its acme at 50-64
years age.

Table 1. New cases, deaths and 5-year prevalence
(all ages) of breast cancer in the year 2018 (GLOBOCAN,
2018)
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There are several factors associated with increased
risk of breast cancer development. These factors can be
categorized into: environmental, reproductive, endocrine,
hereditary and life-style (Jardines et al., 2011). They are:-
age, nulliparity and late pregnancy, early menarche, late
menopause, consumption of tobacco, consumption of
alcohol, family history and BRCA mutations, radiation
exposure, use of HRT and oral contraception, fatty diet
and good socio-economic condition etc.

All of us are exposed to various types of chemicals
and radiation in our daily lives. A high risk of breast cancer
has been associated with early menarche, delayed
childbearing, decreased parity, and a sedentary lifestyle
as well as exposure to environmental carcinogens (Gerber
et al., 2003; Mc Tiernan, 2003). Only about one-third of
new cases of breast cancer are attributable to known risk
factors, and much of the etiology remains unexplained
(Coyle, 2004; Crouse et al., 2010; Tsugane et al., 1990;
Shimizu et al., 1991; Iwasaki et al., 2008). Hence, it has
been hypothesized that environmental exposures also
contribute to breast cancer risk (Laden and Hunter, 1998;
Coyle, 2004). Ambient outdoor air pollution has been
implicated as a cause of various health problems including
breast cancer (Dominici et al., 2005; Boffetta, 2006; Curtis
et al., 2006; Samet and Krewski, 2007; Boffetta and Nyberg,
2003). Vehicular pollution also contributes to breast cancer
(Craig et al., 2008; Chuang et al., 2010a; Shen et al., 2017).
Exhaust from traffic is a complex mixture of many chemical
compounds, including benzene, polycyclic aromatic
hydrocarbons (PAHs) and benzo[a]pyrene (B[a]P)
(Chuang et al., 2010b; Huang et al., 2011a, b; Kao et al.,
2011). The International Agency for Research on Cancer
(IARC) identified the emission of diesel exhaust engine
compounds and gas engine exhaust compounds as

possibly carcinogenic to humans (GLOBOCAN, 2018;
Hung et al., 2012).

There are over 85,000 synthetic chemicals on the
market today, from preservatives in our lipstick to flame
retardants in our sofas, from plasticizers in our water
bottles to pesticides on our fruits and vegetables.
Approximately 1000 chemicals have been reported to
possibly have endocrine disrupting effects, some of which
are used in consumer products, such as personal care
products (PCPs) and cosmetics. Among EDC (Endocrine
disrupting chemicals) used in PCP, four EDCs, captan,
DEHP, DEP, and lindane may cause breast cancer. Based
on the gene network analysis; ESR1, TP53, NCOA1, AKT1,
and BCL6 were found to be key genes to demonstrate the
molecular mechanisms of EDCs in the development of
breast cancer (Jeong et al., 2017).

The strongest previous epidemiological evidence
for a role for underarm cosmetics (deodorants) came from
many clinical observations dating back decades showing
that a disproportionately high incidence of breast cancers
in the upper outer quadrant of the breast, the area to which
these chemicals are applied (Harvey and Darbre, 2004;
Coyle, 2004). Research suggests that environmental
exposure in combination with genetic pre-disposition
have a cumulative effect on breast cancer risk.

Seventy percent of people with breast cancer have
none of the known risk factors. The so-called known risk
factors, like late menopause, having children late in life,
and family history of cancer are present in only 30 percent
of breast cancer cases.

Estrogen is a hormone closely linked with the
development of breast cancer. Numerous synthetic
chemicals, called “xenoestrogens,” act like estrogen in our
bodies, including common weed killers and pesticides,
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plastic additives or by-products, ingredients in spray
paints and paint removers, and polyvinyl chloride (PVC),
used extensively in the manufacture of food packaging,
medical products, appliances, cars, toys, credit cards, and
rainwear.

Pijpe et al. (2012) inferred that risk of breast cancer
increases with increased exposure to diagnostic X-rays,
ionizing radiation and nonionising radiation. There is a
linear relationship between the intensity and length of
exposure and risk of breast cancer. Heyes (2009) concluded
that there is also risk in doing mammography. However,
the benefits overshadow the risks. Nevertheless, the
exposure to diagnostic radiation increases risk of breast
cancer, especially amongst women with BRCA1 and
BRCA2 gene mutations. Thus, it is inferred that ionizing
radiation is an environmental exposure for which there is
clear and very strong evidence of carcinogenicity for breast
cancer.

ENVIRONMENTAL DETERMINANTS OF
BREAST CANCER

Several studies have reported higher mortality rates
for breast cancer in areas with a high degree of air pollution
(Chen and Bina, 2012; Wei et al., 2012; Al-Ahmadi and
AlZahrani, 2013). Air pollutants comprising potentially
toxic gases and solid particulates increase the risk of breast
cancer among postmenopausal women (Keramatinia1 et
al., 2016). Different environmental determinants of breast
cancer are discussed hereunder.

• PAH (Polycyclic aromatic hydrocarbons), an
assemblage of pollutants comprised of several chemicals
occur naturally in coal and petroleum products (emitted
when garbage, woods, oil, coal, gas, tobaccos are burned).
These Polycyclic aromatic hydrocarbons are actually
coupled with particulate matter. These particulates are
inhaled and ingested and subsequently deposited in the
lower respiratory tract. These are lipophilic, have been
found to be mammary carcinogens in animal models, and
there is verification that PAH having estrogenic and
antiestrogenic properties may cause breast cancer (Bonner
et al., 2005). We are exposed to PAH through vehicular
pollution, smoking, wood burning, fumes from asphalt
roads, or by taking charred/ grilled meats.

• Nitrogen dioxide (NO2) is also one of the deadly
pollutants of vehicular pollution. Goldberg et al., 2017
demonstrates that inhalation and ingestion of NO2 levels
increases risk of breast cancer. Post-menopausal breast
cancer is associated with exposure to NO2 caused due to

vehicular pollution. Goldberg et al., 2017 observed that
“levels of NO2 varied between 5 ppb to over 30 ppb. The
risk increased by about 25 per cent with every increase of
NO2 of five parts per billion”.

• Ionizing radiation also increases the risk of
developing breast cancer. Bonner et al., 2005 revealed that
exposure to ionizing radiation at an early age may cause
breast cancer when compared with exposure at later age.

• Metals, including arsenic, beryllium, cadmium,
chromium, nickel, and related compounds, have
estrogenic properties, create oxidative stress, and induce
mammary tumors in animal models. Particulate matter,
benzene with lead and cadmium are associated with breast
cancer in human (Shams-White et al., 2018).

• Tobaco-Smoking- Jones et al., 2017 studied that
“smoking was associated with a modest but significantly
increased risk of breast cancer, particularly among women
who started smoking at adolescent or peri-menarcheal
ages. The relative risk of breast cancer associated with
smoking was greater for women with a family history of
the disease”. Cigarette, cigar, and pipe smoking, chewing
tobacco, snuff, and exposure to environmental tobacco
smoke (ETS or secondhand smoke) are all linked to
increased cancer risks. Cigarette, cigar, and pipe smoking
have been associated with cancers of the lung, mouth,
bladder, colon, kidney, throat, nasal cavity, voice box,
esophagus, lip, stomach, cervix, liver, and pancreas, and
with leukemia; smokeless tobacco has been linked to
cancers of the mouth. Cigarette smoke contains more than
100 cancer-causing substances (Man et al., 2008).

• Cohn et al., 2007 reported that “chemicals, namely
as dichloro diphenyl trichloroethane (DDT),
polychorinated biphenyls (PCBs), dichloro diphenyl
dichloroethane (DDE), have been suggested to be
associated with an increased risk of female breast cancer
because of their reported estrogenic activity and ability to
induce p450 enzymes. The organochlorines (OCs),
including DDT, PCBs, dioxin, polybrominated biphenyls
(PBBs), and phenoxy acids may also reduce cell-mediated
immune function, which may increase susceptibility to
developing breast cancer. Endocrine disrupting chemicals
(EDCs) in early life may alter breast development and
increase adult susceptibility to breast cancer. For example,
the synthetic estrogen diethylstilbestrol (DES) causes
alterations in mammary gland structure and gene
expression in rodents and was associated with breast
cancer after age 40”.
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• Soot particles- Man et al., 2008 observed that
“increased exposure to soot particles could lead to denser
breast tissue, which is one of the strongest risk factors
linked to breast cancer. Those with dense breast tissue are
up to six times more likely to develop some form of breast
cancer”.

DISCUSSION
At least two-thirds of the cases of cancer are

caused by environmental factors (GLOBOCAN, 2018).
Many of these cancers are linked to lifestyle factors that
can be modified, such as smoking cigarettes, drinking
alcohol, poor diet and obesity. For example, one third of
all the cancer deaths in this country could be prevented by
eliminating the use of tobacco products. After tobacco,
being overweight or obese appears to be the most
important preventable cause of cancer. In addition to
lifestyle choices, precautions can be taken in the home
and workplace to reduce exposure to other harmful
environmental exposures. Here are some rules we should
follow to reduce our risk of developing cancer in general
and breast cancer in particular.

• Smoking cigarettes, pipes, or cigars should b
avoided. Chewing tobacco or dip snuff should be avoided.

• Smoke-filled rooms should be avoided. The use
of tobacco products may cause breast cancer.

• Too much sunlight should be avoided,
particularly if anybody is fair skinned. Sun exposure at
midday (10 a.m.–4 p.m., when sun exposure is strongest),
should be avoided. Wearing of protective clothing, and
using sunscreen should be encouraged.

• Viral and bacterial infections should be avoided.
• High levels of radon may cause breast cancer.

Radon levels in a home can be greatly reduced by a
professionally installed ventilation system in the basement.

• Contact with pesticides should be avoided.
Exposure to pesticides comes largely from environment to
skin quickly. If contact occurs, wash up is required.

• Room should be well ventilated and away from
industrial area.

• If we work in an environment with high exposures
to fine particles, fibers, or dusts, we should wear the
appropriate protective mask over our nose and mouth and
make sure it fits properly and does not obstruct our view.

• We should take all precautions while handling
chemicals. We should wear proper personal protective
equipment.

• Steps should be taken to abate vehicular pollution.
Use of CNG gas should be encouraged instead of diesel
and petrol.

• Use environment friendly organic cosmetics
instead of chemical cosmetics or else use of cosmetics
should be discouraged at all levels.

• Increased exposure to soot particles could lead to
denser breast tissue, which is one of the strongest risk
factors linked to breast cancer. Thus, burning of wood and
waste products should be avoided.

CONCLUSION
Women living in areas that experience high levels

of pollution could be at a higher risk of breast cancer.
Research has suggested that increased exposure to soot
particles, cosmetics, pesticides and vehicular exhausts
could lead to denser breast tissue and may cause breast
cancer. Those with dense breast tissue are up to six times
more likely to develop some form of breast cancer. This
suggests that those in urban areas could be at high risk of
the disease, whether there is a family history of breast
cancer or not. It is also found that long-term exposure to
ambient air pollution and postmenopausal breast cancer
incidence gives suggestive evidence of an association
between air pollution and incidence of postmenopausal
breast cancer.
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