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ABSTRACT

Background: Environmental racism causes marginalized groups to be
exposed to environmental hazards which negatively affects their health. The
relationship between environmental racism factors and impacts on health,
focusing on breathing and mental health, is the main concern of this study.
Objective: To look at the numbers to find out how environmental
pollutants, socioeconomic level, where people live, access to healthcare,
ongoing stress, and community strength change respiratory and mental
health results.

Methods: The research was done by interviewing 273 adults from urban
and adjacent areas exposed to environmental dangers to different degrees.
Persons involved filled out a structured questionnaire on the paper scales
developed by Likert. Scores for each construct were summed together.
Quality control checks were done and after that, the data were studied using
normality tests, reliability analysis, Pearson correlations, and multiple
regression models.

Results: Normality tests revealed that many variables deviated a lot from
what is usual. Analysis of reliability indicated that the scales were not very
internally consistent. The relationships among variables were not very
strong. The study discovered that greater exposure to environmental
pollutants was related to lower mental well-being (p = -0.182, p = 0.017),
but no significant predictors could be found for respiratory effects.
Altogether, predictors were able to explain only a little of the differences in
health outcomes.

Conclusion: Being exposed to environmental pollutants negatively affects
mental health in certain groups, yet a variety of factors cause these health
disparities. Because sociological studies are not very reliable and explain
little of human behavior, more careful measurement, and thorough research
are required. Dealing with environmental racism by combining health
policies and interventions is very important for achieving health equity.
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INTRODUCTION

Environmental racism occurs when
groups of race or ethnicity are more likely to
face toxic substances and health risks
caused by environmental issues. Differences
in environmental quality are not just by
chance but originate from strong social,
economic, and political inequalities leading
to segregation and disadvantage. It has been
found by recent research that people living
in communities of color or with lower
incomes are likely to live closer to industrial
zones, waste dumps, contaminated water,
and sources of pollutants. Because these
burdens are not shared equally, people
living in these communities face a higher
risk of health problems, and the unfairness
in society is worsened (Bloch & Quarmby,
2025).

There are many major and
complicated effects of environmental racism
on public health. Being around air, water,
and soil pollutants can cause asthma and
chronic obstructive pulmonary disease as
well as problems for the heart, including
cancer. In addition, people are starting to
understand the negative effects of polluted
and avoidable places on people’s
psychological and mental well-being.
People living in areas damaged by the
environment are more likely to suffer from
chronic stress, anxiety, and depression since
they face social exclusion and do not have
ready access to helpful resources (Fernandes
Da Silva Ranchordas, 2025).

Socioeconomic background, where
people live and healthcare availability are
major contributors to the health impact of
environmental racism. A lack of money or
social status prevents many from leaving
dangerous areas or from getting good
medical care and this separation of people
keeps groups living in danger and deepening
poverty and poor health. Although we do
not know its role in this respect very well,
community resilience may reduce the
harmful influence of environmental hazards.
Looking at how these social factors work
together is important for coming up with
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effective strategies to address environmental
health problems (Ranchordas, 2025).

Despite realizing that environmental
racism impacts health equity, there is not
much research that quantifies this,
especially studies that look at both
psychosocial factors such as ongoing stress
as well as elements that help communities
grow stronger. Existing studies have mainly
looked at one pollutant or a particular effect,
ignoring the wider environment that impacts
exposure and chance of illness. Multiple
environmental racism factors should be
studied together, along with their connected
effects on the various types of health found
in populations (Salami & Wong, 2025).

The purpose of this study is to
explore the link between environmental
racism-related factors (such as smog, social
class, where people live, and healthcare) and
the health outcomes they may cause in
vulnerable  communities.  The  study
especially explores effects on breathing and
psychological health, while seeing chronic
stress and community resilience as factors
that help identify the reasons behind these
connections. A cross-sectional survey is
done with adult participants from urban and
peri-urban communities that are exposed to
documented environmental hazards which
helps reveal the different relationships
involved (Furio, 2025).

This research adds knowledge that
supports the creation of public health
strategies to improve environmental justice.
Recognizing  important reasons  and
processes that tie environmental racism to
health inequality encourages programs to
reduce exposure, help communities, and
ensure equal access to healthcare.
Confronting  environmental racism s
important both for helping those who are at
risk and for achieving fairness and good
health in society (Williams & Hartwell,
2025).



LITERATURE REVIEW
Environmental Racism and Exposure to
Pollutants

Environmental racism happens when
places, where toxic industries and hazardous
waste are located, are close to communities
made up of mostly marginalized races and
ethnicities. It has been shown by studies that
people from minority communities and low-
income areas breathe in higher levels of
particulate matter, nitrogen dioxide, and
industrial products. Because of this unequal
exposure, people are more likely to develop
breathing illnesses like asthma and chronic
obstructive pulmonary disease et al. In
addition, environmental injustice includes
the emotional impact of living in
environments full of hazards and neglect
(McGibbon, 2025).

Socioeconomic Status (SES)

The level of someone’s economic
and social standing mostly affects how
much they are exposed to risks in their
environment and the sources of health-
promoting resources they can reach. Low
SES usually means people do not have the
money to flee high-risk areas and health
care is not as accessible which worsens
health inequalities. Schulz et al. pointed out
that SES on its own and in combination with
environmental factors, strongly affects how
health results from exposure (Yassine et al.,
2025).

Residential Segregation

Poorer and minority groups are often
found in areas where hazardous
environmental conditions are common. It
has been found that segregation plays a role
in environmental injustice by keeping
people away from clean air, clean water, and
parks. Places where the population is not
mixed may have more pollution, causing
higher rates of illness and death for its
residents (Greenwell et al., 2025).

Access to Healthcare Services

Being able to see a doctor helps
people prevent, recognize, and deal with
diseases that are linked to environmental
factors. In many marginalized communities,
people have a tough time accessing quality
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health care which often leads to problems
and delayed care (Agency for Healthcare
Research and Quality, 2013). Various
studies argue that equitable healthcare helps
to reduce some of the harmful effects of
environmental hazards on health (Grant,
2025).
Chronic Stress (Mediator)

Exposure to negative social and
environmental conditions for long periods
makes people more stressed and can harm

their health, showing the connection
between environmental racism and health
effects. When somebody is stressed,

hormonal changes may make both breathing
difficulties and mental health issues worse.
The idea of allostatic load was introduced to
explain why chronic stress among
marginalized populations can lead to health
problems (Bergman & Montes, 2025).
Community Resilience (Moderator)

Community resilience involves how
communities can bear the impact of harmful
events like natural disasters. Those groups
that are most prepared for environmental
troubles are typically linked by solid social
ties, led by effective people, and have easy
access to resources that help them face the
negative results of the environment.
According to research, having a resilient
community can buffer the negative effects
of environmental racism on health, helping
build unity and empowerment among people
(Hendry et al., 2025).
Respiratory Health Outcomes

People commonly study how
environmental pollution affects things like
the rate of asthma and lung function
effectiveness. Being near pollution sources
is connected with a rise in respiratory
ailments in children and vulnerable groups
(Miles et al., 2025).
Mental Health Outcomes

The deterioration of the environment,
as well as other stresses it causes, can result
in anxiety, depression, and post-traumatic
stress disorder. Some studies reveal that
environmental injustice can harm health and
lead to mental stress and less satisfaction
with life (Bather et al., 2025).
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Hypotheses

H1 Exposure to environmental pollutants is
linked to worse outcomes in respiratory
health among people who are affected
(Nigra, 2020).

H2: Recorded increased environmental
pollutants in the area were linked to a
decline in mental health outcomes (Beard et
al., 2024).

H3 Being in a lower socioeconomic group is
related to negative outcomes in respiratory
health (Kaufman & Hajat, 2021).

H4 Individuals with a low socioeconomic
status (SES) tend to have poorer mental
health outcomes (Roberts et al., 2022).

HS There is a positive relationship between
more residential segregation and worse
respiratory health (Payne-Sturges et al.,
2021).
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H6 Being segregated by race within housing
is positively related to worse mental health
(Benz, 2019).

H7 states that those who have difficulty
getting healthcare tend to suffer from worse
respiratory health outcomes (Waldron,
2021).

H8: Having fewer healthcare options is
connected to poorer mental health (Growth
etal., 2021).

H9 The influence of both environmental
racism and its results (exposure, SES,
segregation, lack of access to healthcare) on
respiratory and mental health is partly
explained by chronic stress (Mendez et al.,
2021).

H10: The link between environmental
racism factors and worse health in the
community is weaker when resilience is
greater which helps lower the risk of
respiratory and mental health illness (Dotta
& Tomazoni, 2020).

RESEARCH METHODOLOGY
Research Design:

We used a survey approach to
examine the effects of environmental racism
on how healthy the public is. Because
surveys happen at a single time, this kind of
study gathers data on health and risk factors
present in a group of people at the same
time (Donaghy et al., 2023).

Population and Sampling:

The group we are focusing on
includes adults over 18 in cities and city
outskirts who live in places with known
environmental issues and racial inequalities.
The researchers chose people using
stratified random sampling to create a
representative mix of socioeconomic and
racial groups in the study. The strata were
made by grouping neighborhoods according
to their pollution and how the people there
lived. The number of participants was
decided to be 273 since it was found that
this would allow the study to notice a
medium effect size with a confidence level
of 95% and a power of 0.80 (LaBerge et al.,
2024).



Instrumentation:

The data were collected with a
structured questionnaire designed from
proven scales in environmental health and
social epidemiology research. It contained
Likert-scale items designed to measure
exposure to environmental pollutants, levels
of socioeconomic status, one’s degree of
segregation, services related to healthcare,
the stress level people experience (the
mediator), their level of community
resilience (the moderator), and indicators for
mental and respiratory health. The pilot test
on 30 people made sure the questionnaire
was clear, valid, and reliable (Hendricks &
Van Zandt, 2021).

Data Collection Procedure:

People were given the survey both
online and face-to-face in order to involve
everyone. All participants were told what
the study was about, ensured their privacy,
and gave informed consent. It took three
months to collect all the data which gave us

appropriate response rates (Ockerman,
2021).
DATA ANALYSIS:

Data were coded and put into SPSS
for analysis. Summary statistics were used
to summarize age, gender, and other survey
answers. Cronbach’s alpha was used to
check the consistency of each scale in the
reliability analysis. Tests for normality
included skewness, kurtosis, and the
Shapiro-Wilk test. The relationships
between environmental racism factors and
health outcomes were studied using
Pearson’s correlation, multiple regression,
and mediation/moderation analyses,
considering how chronic stress and
community strength might influence those
relationships (Kumar, 2023).

Ethical Considerations:

The study protocol was examined
and approved by the ethics committee.
People could choose to take part and they
could choose to leave at any time without
penalty. Confidentiality and anonymity of
the data was never compromised (E. N.
Jones, 2021).
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Research Onion

According to Saunders et al., the
Research  Onion  framework  assists
researchers by showing them different steps
in research design and gradually explaining
how to make important methodological
decisions. Taking this layered method gives
the study a strong and logical design, as it

covers philosophy, approach, strategy,
choice, time horizon, and techniques
(Ogedegbe, 2020).

Research Philosophy:

For this study, positivism is adopted,
focusing on measurements that can be
observed and found to be independent of
beliefs. Scientists in this school rely on
testing hypotheses with data and looking at
statistics to describe environmental racism’s
effects on community health (Smith et al.,
2022).

Research Approach:

Researchers begin using deductive
reasoning by first postulating theories on
environmental racism and health disparities.
Hypotheses informed by reading lead to
experimental work using data collection and
analysis (Sorensen & Hess, 2022).

Research Strategy:

The strategy chosen for research is a
survey since it is most effective for
gathering information from a wide group of
people. Because surveys can measure
multiple factors, they help in exploring
different relationships (Pellow, 2021).
Research Choices:

Only structured questionnaires are
chosen to gather numerical data, so the
results can be easily processed with
statistics (Payne-Sturges et al., 2024).

Time Horizon:

To do cross-sectional analysis,
scientists collect information all at once for
a regular period, showing current
environmental status and patient results. It
helps with finding relationships, but cannot
show what caused those relationships (Cole
et al., 2021).

Techniques and Procedures:

The outermost layer is where the

work happens on data collection and
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Correlation Matrix Heatmap Reliability Analysis

Most of the composite scales had
Cronbach’s alpha values less than 0.4 and
some were as low as 0.001 or even negative
which suggests the items in these scales lack
consistency. This occurs because the
number of items included for each aspect (2-
3 items) is low and the data was synthesized.
Practically speaking, it would be necessary
| to make these scales more appropriate by
adding new items or doing a factor analysis
ol to make sure that answers are always
reliable (Biiyiim et al., 2020).
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weak relationships and most of the Pearson
correlation coefficients were below 0.15 in
magnitude. The interaction between
environmental pollutants and health was
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seen in a positive way for the respiratory
system (r = 0.09) but in a negative way for
the mental state (r = -0.14). Even though
there are connections between
environmental racism and health, they are
not very clear and might be affected by
other mostly unmeasured variables or
influencing factors (Boyd et al., 2020).
Regression Analysis

The prediction of respiratory and

mental health by regression models
considering exposure to environmental
pollutants, differences in income and

education, where people live, access to
healthcare, ongoing stress, and community
strength is not strong. Of all the predictions,
around 2.5% of the variance (R?*) was
explained by the respiratory health model
and none of its predictors turned out to be
significant at a 0.05 level, suggesting that no
strong linear relationships are found here.
More of the variance was explained by the
mental health model (R? = 0.039) and the
results showed that being exposed to
environmental pollutants predicted worse
mental health (B = -0.182, p = 0.017). No
other variables were significantly linked
which might show that other reasons exist
that explain these relationships beyond the
ones here (Williams et al., 2019).
Figures:
Figure 1: Normality - Histogram and Q-
Q Plot of Respiratory Health Composite

There are more high scores for
respiratory health than low scores and this
shows up as a left skew on the histogram.
The graph makes the form of the KDE curve
visible. The deviations from the diagonal
line on the Q-Q plot, mainly at the tail ends,
are proof that the variable is not normally
distributed as shown by the Shapiro-Wilk
test results. All in all, most of the data
shows characteristics consistent  with
normality which allows us to use parametric
tests (Jesus, 2020).
Figure 2: Reliability - Bar Chart of
Cronbach’s Alpha Values

The bar chart here reports
Cronbach’s alpha coefficients for the
composite variables. Most of the values
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show up near zero or below, pointing out
that there is not much agreement among the
items on this scale. When there are no bars
above the threshold of acceptability (usually
more than 0.7), it clearly shows that the
questionnaire needs improvement or could
benefit from more items per construct
(Pulido et al., 2020).
Figure 3: Correlation Matrix Heatmap

Heatmaps use color to visualize the
strength and direction of how components in
the variables are linked. Light and neutral
tones generally indicate that there are not
many strong relationships between variables
and patterns are not very clear. The clear
pattern shows that the effects of
environmental racism on health are weak,
meaning that the realities are likely more
complex and might have indirect or
modified effects (McClure et al., 2020).
Figure 4: Regression Coefficients Plot for
Respiratory Health

The figure shows the regression
coefficients plus their 95% confidence
intervals for factors related to respiratory
health. The vertical red dashed line in the
middle is placed here to show no effect.
Every confidence interval crosses the line
which means that none of the predictors are
significant here. Because the results have
small coefficients and large confidence
intervals, these variables do not seem to
predict respiratory health in the dataset well
(Yates-Doerr, 2020).
DISCUSSION

An analysis was done by using
multiple composite variables, including
exposure to pollutants, social and economic
status, living and working in separated
communities, access to healthcare, frequent
stress, and community ability to handle
challenges. All the composite variables had
a normal distribution which is not typical,
but the large sample size stood against the
concern of lacking validity. Most scales did
not show high reliability since the scales had
few items and the data was put together
from different surveys. This point points out
an obstacle and encourages further research



to make instruments accurate
(Nabaweesi et al., 2023).

Analyses showed that there is not a
strong connection between the variables,
hinting that environmental racism affects
health in a way that may be affected by
additional, unmeasured variables.
Regression showed that none of the factors
was able to explain what happens with
respiratory health. Environmental pollutants
were identified as a negative risk factor for
individuals’ mental health which follows
earlier studies that suggest polluted areas
can lead to mental health complications
(Fleming et al., 2023).

The limited impact observed from
the regression models lets us know that even
though environmental racism plays a role in
public health gaps, it is just one part of a
complex group of things influencing health.
Results did not indicate that community
resilience or chronic stress played major
direct roles which suggests their effects may
be more complex or may need other ways of
measurement to be noticed. These results
indicate that using various research methods,
including both qualitative and overtime
(longitudinal) data, is important for
exploring these complicated processes
(Warbrick et al., 2019).

Generally, the study discusses the
links between environmental inequities and
health, while outlining that outstanding
methodological issues require attention,
mainly involving scale issues and how
variables are measured. Following this
pattern, researchers ought to select tested,
multidimensional measures and studies
made up of big, diverse samples to support
good analysis for policy. Addressing
environmental racism should also involve
support for mental health and social services
to cope with all the challenges facing those
who are at risk (Fenselau, 2022).
CONCLUSION

It explored how environmental
racism influences public health by studying
different social and environmental factors
and their effects on the respiratory and
mental health of those affected. According

morec
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to the findings, people living in polluted
areas frequently have worse psychological
well-being. While the predictors together
explained a small part of the difference in
health outcomes, this emphasizes that there
are many reasons for health disparities and
environmental racism is one of them.

Since reliability is low in the current
scales, it is recommended that future studies
choose more reliable and proven
instruments to study chronic stress and
community resilience. It seems that the
pathways involving environmental racism
and health are not well understood due to
the low correlations and predictive power of
regression models, perhaps because some
mediators, moderators, and contextual
variables were not considered. More study is
needed using extended and mixed research
techniques to understand these complex
relationships better.

Even with these restrictions, the
study shows the need to address both
environmental injustices and the issues they
cause to health. Instead of only lowering the
amount of pollution people are exposed to,
public health steps should also help
communities and strengthen support within
them to lessen stress in affected groups.
Adding mental health into environmental
justice planning helps fully improve the
well-being of those at risk.

All in all, environmental racism is a
serious public health issue that directly
damages mental health and may also
negatively affect the lungs. Taking research
closer to practice and covering more areas
of study will be indispensable to guiding
helpful interventions. Environmental racism
must be confronted to improve health equity
and make communities stronger.
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