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Editorial on the Research Topic

The impact of specific environmental exposures on breast,
lung, and colon cancer: advancing public health strategies for
enhanced outcomes

Cancer remains one of the most formidable public health challenges, with breast,
lung, and colon cancer being the most prevalent and deadly cancer types worldwide
(1, 2). It has become increasingly clear, that aside from genetic disposition, lifestyle
choices and environmental factors have a profound impact on increasing an individual’s
risk of developing cancer (3-6). Exposure to harmful environmental agents—ranging
from air pollutants to toxic chemicals—significantly influences cancer incidence,
particularly in vulnerable populations (7). To effectively combat these cancers and reduce
disparities among patients/survivors, public health strategies must be refined to address
environmental risks, improve early detection, and ensure equitable access to care. This
Research Topic focuses on advancing our understanding of the specific environmental
exposures implicated in breast, lung, and colon cancer, primarily focusing on informing
and advancing public health strategies. By exploring breakthrough information related
to these cancers, we seek to uncover novel insights into the associations between these
environmental exposures and their impact on carcinogenesis.

The relationship between environmental risk factors and cancer incidence is well-
documented, yet it often lacks visibility in public discourse. Carcinogenic substances like
tobacco, industrial pollutants, etc. are known to increase cancer incidence, particularly
for lung, breast, and colon cancers. For example, prolonged exposure to air pollutants,
such as particulate matter, has been directly linked to an increased incidence of lung
cancer (8). Similarly, chemicals found in pesticides and plastics have been associated with
breast cancer, while environmental influences on diet, such as the availability of processed
foods, contribute to the incidence of colon cancer (9-11). In this Research Topic, several
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studies from various parts of the world as well as the United States
present evidence of a growing risk of breast, colon, and lung
cancer incidence due to prolonged exposure to environmental
pollutants. Dos Santos et al. (12) in their study, showed that
occupational exposure to pesticides in rural working women
induced significant changes in the levels of cytokines necessary for
tumor control and were positively correlated with worse prognostic
outcomes. A meta-analysis study by Liu et al. (13) demonstrated
significant associations between exposure to endocrine-disrupting
chemicals (EDCs), which have the potential to interfere with the
function of normal hormones, and an increased risk of breast
cancer. They found that breast cancer risk was increased by
exposure to certain EDC congeners and their metabolites, such as
benzene, chlordane, hexachlorocyclohexane, and polychlorinated
biphenyls. Similarly, Yuan et al. conducted a prospective cohort
study to determine the relationship between Bisphenol A (BPA)
exposure and cancer mortality. BPA, an environmental phenol,
is utilized in various products, including baby bottles, and food
containers (14), and has been shown to be detectable in more
than 90% of urine samples in the general population in the
United States (15), promoting some states to enforce regulations
to restrict the use of BPA. The authors of this study determined
that a lower level of BPA of <1.99ng/mL was associated with
a higher risk of cancer mortality. In their scoping review on
military environmental exposures (MEE) including volatile organic
compounds (VOCs), endocrine-disrupting chemicals (EDCs),
tactile herbicides, airborne hazards and open burn pits (AHOBP),
and depleted uranium on the risk of breast cancer among service
members and Veterans, Jester et al. determined that MEE poses
a unique risk to women veterans who were affected by MEE
during their service. However, the authors concede that further
studies are needed to validate these findings owing to the mixed
and limited availability of literature on MEE and breast cancer
among veterans.

Socio-economic demographics, resulting in higher carcinogen
exposures and higher behavioral risk factors such as diet, physical
activity, and obesity, or substance use such as smoking and alcohol
consumption, also play integral roles in increasing cancer risk (16—
19). For example, one-third of cancer deaths in the United States
are attributed to diet, lack of physical activity, and obesity, while
another third is correlated to exposure to tobacco products (20).
In their perspective article, Atchade et al. highlight changes in
Westernized dietary patterns in the United States as a significant
contributor impacting the colonic microbiome and contributing
to the recent surge of early-onset CRC (EOCRC). To determine
the correlation between caffeine consumption and the prevalence
of colon cancer, Qu et al. applied weighted logistic regression to
the National Health and Nutrition Examination Survey (NHANES)
dataset to evaluate correlations. They determined a potential
dose-response relationship between an increased risk of colon
cancer and higher caffeine intake levels. In continuation of their
previous work demonstrating alcohol exposure selectively activates
mammalian p38 mitogen-activated protein kinase (MAPK) in
breast cancer cells, in their current study, Li et al. aimed to
determine if Pirfenidone (PFD), an antifibrotic compound and
pharmacological inhibitor of p38y MAPK, could inhibit alcohol-
induced promotion of breast cancer. Their results demonstrate that
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PED successfully inhibited mammary tumor growth and alcohol-
promoted metastasis, suggesting that this agent, which is currently
approved for the treatment of idiopathic pulmonary fibrosis, could
be re-purposed and used to treat aggressive breast cancer and
alcohol-promoted mammary tumor progression.

It is also important to note that exposure to environmental
carcinogens is not evenly distributed across populations, creating
environmental inequity. Studies have shown that higher exposures
to hazardous air pollutants as well as non-air-pollutant-related
hazards, including water contaminants such as lead (21), lack
of greenspace (22, 23), and poor walkability scores (24, 25)
among socially and/or economically disadvantaged populations
(26-32). An assessment of differences in colorectal cancer (CRC)
survival between urban and rural areas by Fu et al,, revealed a
notable difference in CRC survival, highlighting the importance
of considering urban-rural disparities in CRC prognosis and the
influence of socioeconomic factors on survival outcomes. Higher
total and CRC-specific mortality rates were found in rural areas as
compared to urban areas. Interestingly, household incomes below
$75,000 and $55,000 were found to be independent prognostic
factors for the overall survival of CRC in urban and rural
areas, respectively. The study also identified several independent
prognostic factors influencing the overall survival of CRC patients,
such as age over 40 years, male gender, black ethnicity, tumor
location in the right colon, advanced stages (stage III and stage
IV), and tumor size over 5cm. To understand the impact of
industrial installations such as steel plants, oil refineries urban
discharges, etc.) two articles in the current Research Topic present
their findings regarding correlations between residence in areas
with high environmental pressures and death rates with a focus
on female breast cancer characteristics (Giannico et al.) and
bronchus/lung cancer characteristics (Mincuzzi et al.) respectively.
Both studies found several independent prognostic factors for
breast and lung cancer characteristics, respectively. While neither
study was able to determine a clear association between these
prognostic factors and living in the contaminated site of national
interest (SIN) of Taranto, Italy, they did find a correlation
between residential sites and an increased all-cause death rate.
Interestingly, Mincuzzi et al. also found an association between
male gender and a higher prevalence of poorly differentiated
cancer and squamous-cell carcinoma. Finally, Zhao et al. sort to
determine associations among incidence and mortality of Tracheal,
Bronchus, and Lung (TBL) cancer, air pollutants, and greenspaces
(which are known to improve air quality). The authors found
positive associations between green spaces and air pollutants with
TBL cancer, particularly among individuals aged 20 to 54. In
summary, this study suggests that more green spaces/forests serve
as protective factors, along with higher health care coverage, better
health status, and participation in physical activities.

Despite the clear connection between environmental exposures
and cancer incidence, public health efforts to mitigate these risks are
often insufficient. This is especially concerning given that cancer
survivors in underserved communities frequently face disparities
in outcomes due to continued exposure to environmental hazards.
Addressing these disparities requires a comprehensive approach
that targets environmental risk factors and prioritizes the needs of
vulnerable populations. Nolazco et al., in their cross-sectional study
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utilizing self-reported cancer histories from 39,578 participants in
the Behavioral Risk Factor Surveillance System (BRFSS) database,
found current and former smokers exhibited significantly poorer
health-related quality of life (HRQoL) when compared to never
smokers. These findings highlight the need to prioritize smoking
cessation among cancer survivors. In conjunction, Tesfaw et al., in
their systematic review to assess the comprehensive and common
mortality-related risk factors of lung cancer, identified positive
correlations between age, gender, stage, and comorbidities such as
cardiovascular disease, hypertension, and diabetes on lung cancer
mortality. In their nested case-control study, Xu et al. determined
that prior history of chronic bronchitis, long-term wheezing
symptoms, as well as exposure to environmental pollutants such
as smoking, and biofuel combustion increased the risk of chronic
obstructive pulmonary disease (COPD). Finally, Xiao et al.’s study
investigating the epidemiological characteristics of lung cancer
among healthcare workers in the Hunan Province, as well as the
occupational risk factors, revealed that the prevalence of lung
cancer among this cohort was much higher than that of the general
population. Moreover, the prevalence of lung cancer was found to
increase exponentially with age. In summary, this article highlights
the occupational risks faced by general practitioners and medical
imaging technicians, and the need to implement better personal
safety measures.

Thus, addressing the impact of environmental exposure
on breast, lung, and colon cancer requires a concerted effort
from governments, public health officials, healthcare providers,
and communities. By strengthening regulations, promoting
environmental justice, enhancing public education, investing in
research, and integrating environmental health into healthcare, we
can advance public health strategies that lead to better outcomes
for all. The fight against cancer is ongoing, but with a focus on
environmental factors, we can make significant strides toward
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reducing its burden and improving the health and wellbeing of
future generations.

In conclusion, the time is now for a proactive and
comprehensive approach to addressing the environmental
causes of cancer. By prioritizing this Research Topic within the
broader public health agenda, we can move closer to a future where
the incidence of breast, lung, and colon cancer is significantly
reduced, and where all individuals have the opportunity to live in
healthier environments.

Author contributions

CT: Conceptualization, Supervision, Writing — original draft,
Writing - review & editing. US: Conceptualization, Investigation,
Writing - original draft, Writing - review & editing. FC:
Supervision, Writing — review & editing.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

vs breast cancer-associated chemicals using chemical inventory informatics.
J Expo Sci Environ Epidemiol. (2022) 32:794-807. doi: 10.1038/s41370-022-0
0451-8

10. Rodgers KM, Udesky JO, Rudel RA, Brody JG. Environmental chemicals and
breast cancer: an updated review of epidemiological literature informed by biological
mechanisms. Environ Res. (2018) 160:152-82. doi: 10.1016/j.envres.2017.08.045

11. Papier K, Bradbury KE, Balkwill A, Barnes I, Smith-Byrne K, Gunter
M]J, et al. Diet-wide analyses for risk of colorectal cancer: prospective study of
12,251 incident cases among 542,778 women in the UK. Nat Commun. (2025)
16:375. doi: 10.1038/s41467-024-55219-5

12. Dos Santos SBG, da Silva JC, Jaques HD, Vecchia MFD, Ferreira MO, Rech
D, et al. Occupational exposure to pesticides dysregulates systemic Th1/Th2/Th17
cytokines and correlates with poor clinical outcomes in breast cancer patients. Front
Immunol. (2023) 14:1281056. doi: 10.3389/fimmu.2023.1281056

13. Liu H. et al. Endocrine-disrupting chemicals and breast cancer: a meta-analysis
Front Oncol. (2023) 13:1282651. doi: 10.3389/fonc.2023.1282651

14. Jamal A, Rastkari N, Dehghaniathar R, Nodehi RN, Nasseri S, Kashani
H, et al. Prenatal urinary concentrations of environmental phenols and
birth outcomes in the mother-infant pairs of Tehran Environment and
Neurodevelopmental Disorders (TEND) cohort study. Environ Res. (2020)
184:109331. doi: 10.1016/j.envres.2020.109331

15. Lehmler HJ, Liu B, Gadogbe M, Bao W. Exposure to Bisphenol A,
Bisphenol E and Bisphenol S in U.S. adults and children: the national
health and nutrition examination survey 2013-2014. ACS Omega. (2018)
3:6523-6532. doi: 10.1021/acsomega.8b00824

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1483915
https://doi.org/10.3389/fonc.2023.1308897
https://doi.org/10.3389/fpubh.2023.1303097
https://doi.org/10.3389/fpubh.2023.1280316
https://doi.org/10.3322/caac.21820
https://doi.org/10.3322/caac.21834
https://doi.org/10.1038/nature16166
https://doi.org/10.1038/s41598-024-56634-w
https://doi.org/10.3390/ijerph20095718
https://doi.org/10.1038/s41598-021-04564-2
https://doi.org/10.1016/j.jadohealth.2013.01.027
https://doi.org/10.1038/s41370-022-00451-8
https://doi.org/10.1016/j.envres.2017.08.045
https://doi.org/10.1038/s41467-024-55219-5
https://doi.org/10.3389/fimmu.2023.1281056
https://doi.org/10.3389/fonc.2023.1282651
https://doi.org/10.1016/j.envres.2020.109331
https://doi.org/10.1021/acsomega.8b00824
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Thakur et al.

16. Kairouz S, Greenfield TK, A. comparative multi-level
contextual drinking in American and Canadian adults. Addiction.
102:71-80. doi: 10.1111/j.1360-0443.2006.01655.x

17. Kong AY, Myers AE, Isgett LE Ribisl KM. Neighborhood racial,
ethnic, and income disparities in accessibility to multiple tobacco retailers:
Mecklenburg  County, North Carolina, 2015. Prev. Med Rep. (2020)
17:101031. doi: 10.1016/j.pmedr.2019.101031

18. Schoufour JD, de Jonge EAL, Kiefte-de Jong JC, van Lenthe FJ, Hofman A, Nunn
SPT, et al. Socio-economic indicators and diet quality in an older population. Maturitas.
(2018) 107:71-7. doi: 10.1016/j.maturitas.2017.10.010

19. Eagle TE, Sheetz A, Gurm R, Woodward AC, Kline-Rogers E, Leibowitz R,
et al. Understanding childhood obesity in America: linkages between household
income, community resources, and children’s behaviors. Am Heart J. (2012) 163:836-
43. doi: 10.1016/j.ahj.2012.02.025

20. Kushi LH, Doyle C, McCullough M, Rock CL, Demark-Wahnefried W, Bandera
EV, et al. American Cancer Society Guidelines on Nutrition and Physical Activity for
cancer prevention: reducing the risk of cancer with healthy food choices and physical
activity. CA Cancer ] Clin. (2006) 56:254-81. doi: 10.3322/canjclin.56.5.254

analysis  of
(2007)

21. Delpla I, Benmarhnia T, Lebel A, Levallois P, Rodriguez MJ. Investigating social
inequalities in exposure to drinking water contaminants in rural areas. Environ Pollut.
(2015) 207:88-96. doi: 10.1016/j.envpol.2015.08.046

22. Pinault L, Christidis T, Toyib O, Crouse DL. Ethnocultural and socioeconomic
disparities in exposure to residential greenness within urban Canada. Health Rep.
(2021) 32:3-14.

23. Wen M, Zhang X, Harris CD, Holt JB, Croft JB. Spatial disparities in the
distribution of parks and green spaces in the USA. Ann Behav Med. (2013) 45:518-
27. doi: 10.1007/s12160-012-9426-x

24. Doiron D, Setton EM, Shairsingh K, Brauer M, Hystad P, Ross NA,
et al. Healthy built environment: Spatial patterns and relationships of multiple

Frontiersin Public Health

04

10.3389/fpubh.2025.1483915

exposures and deprivation in Toronto, Montreal and Vancouver. Environ Int. (2020)
143:106003. doi: 10.1016/j.envint.2020.106003

25. Rajaee M, Echeverri B, Zuchowicz Z, Wiltfang K, Lucarelli JF. Socioeconomic
and racial disparities of sidewalk quality in a traditional rust belt city. SSM Popul Health.
(2021) 16:100975. doi: 10.1016/j.ssmph.2021.100975

26. Kruize H, Droomers M, van Kamp I, Ruijsbroek A. What causes environmental
inequalities and related health effects? An analysis of evolving concepts. Int ] Environ
Res Public Health. (2014) 11:5807-27. doi: 10.3390/ijerph110605807

27. Kershaw S, Gower S, Rinner C, Campbell M. Identifying inequitable exposure to
toxic air pollution in racialized and low-income neighbourhoods to support pollution
prevention. Geospat Health. (2013) 7:265-78. doi: 10.4081/gh.2013.85

28. Collins TW, Grineski SE, Morales DX. Sexual orientation, gender, and
environmental injustice: unequal carcinogenic air pollution risks in greater
houston. Ann Am Assoc Geogr. (2017) 107:72-92. doi: 10.1080/24694452.2016.
1218270

29. Lievanos RS. Race, deprivation, and immigrant isolation: the spatial demography
of air-toxic clusters in the continental United States. Soc Sci Res. (2015) 54:50—
67. doi: 10.1016/j.ssresearch.2015.06.014

30. Mikati I, Benson AF, Luben TJ, Sacks JD, Richmand—Bryant J. Disparities in
distribution of particulate matter emission sources by race and poverty status. Am |
Public Health. (2018) 108:480-5. doi: 10.2105/AJPH.2017.304297

31. Young GS, Fox MA, Trush M, Kanarek N, Glass TA, Curriero FC.
Differential exposure to hazardous air pollution in the United States: a
multilevel analysis of urbanization and neighborhood socioeconomic deprivation.
Int ] Environ Res Public Health. (2012) 9:2204-25. doi: 10.3390/ijerph90
62204

32. Grineski SE, Collins TW, Morales DX. Asian Americans and disproportionate
exposure to carcinogenic hazardous air pollutants: a national study. Soc Sci Med. (2017)
185:71-80. doi: 10.1016/j.socscimed.2017.05.042

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1483915
https://doi.org/10.1111/j.1360-0443.2006.01655.x
https://doi.org/10.1016/j.pmedr.2019.101031
https://doi.org/10.1016/j.maturitas.2017.10.010
https://doi.org/10.1016/j.ahj.2012.02.025
https://doi.org/10.3322/canjclin.56.5.254
https://doi.org/10.1016/j.envpol.2015.08.046
https://doi.org/10.1007/s12160-012-9426-x
https://doi.org/10.1016/j.envint.2020.106003
https://doi.org/10.1016/j.ssmph.2021.100975
https://doi.org/10.3390/ijerph110605807
https://doi.org/10.4081/gh.2013.85
https://doi.org/10.1080/24694452.2016.1218270
https://doi.org/10.1016/j.ssresearch.2015.06.014
https://doi.org/10.2105/AJPH.2017.304297
https://doi.org/10.3390/ijerph9062204
https://doi.org/10.1016/j.socscimed.2017.05.042
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Editorial: The impact of specific environmental exposures on breast, lung, and colon cancer: advancing public health strategies for enhanced outcomes
	Author contributions
	Conflict of interest
	Publisher's note
	References


