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Abstract

Presently, pollution is a global evil that continues to raise healthcare costs, decrease productivity and affect the environment. Pollution has
intensified due to slow responses to it and because regulations are weak, enforcement is poor, and corporations continue to greenwash.
International efforts, like the Paris Agreement, hold out hope, but they are riddled with problems like unequal commitments and funding
gaps. London's Clean Air Act is a case of effective pollution control by way of stronger legislation, technological innovation and community-
driven action. Raising awareness, monitoring of diseases and advocating for better policies are the roles played by the healthcare system. It
will take a coordinated response from governments, businesses and communities to shrink the volume of pollution, cut the cost of healthcare
and live up to the best we believe about our future. Healthcare systems can utilize healthcare environment data to proactively track and study
the causal links and effects of adverse health impacts from pollution, and the data can be useful for improving public policies.
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Introduction

Pollution is generally referred to as the deliberate release of hazardous materials or goods into the atmosphere, which severely disrupts
natural processes and endangers the safety of humans (Ajibade et al., 2021). It takes multiple shapes, notably air, water, soil, and pollution
from noise. Air pollution is primarily caused by industrial pollutants, exhaust from cars, and the combustion of fossil fuels, which hurt lung
health and general wellness (Balabadra, 2022). Water pollution, frequently generated by industrial emissions and crop residue, can contaminate
water for consumption sources, causing serious health dangers (Lu et al., 2015). Soil pollution, caused by unsafe waste dumping and chemical
leaks, jeopardizes the security of food and crop production (Raimi et al., 2022). Noise pollution, which is often disregarded, has been connected
to stress-related symptoms diseases and sleep disruptions, demonstrating pollution's complex and complicated nature (Nwe, 2019).

The Association affects Pollution and the Health of Society

Pollution is a significant hazard to human well-being, with direct and indirect consequences that can result in various chronic diseases
and severe health emergencies (Corvalan et al., 2005). Direct effects stretch to breathing issues caused by inhaling dirty air, whereas unforeseen
consequences might result from filthy water sources, resulting in illnesses spread by water (Tulchinsky & Varavikova, 2014). Documented
examples reveal the damaging results of pollution on the general public (Dogru et al., 2016). For instance, the Great Smog of London in 1952
highlighted the risks of air pollution by causing thousands of premature deaths. Figure 1 shows the list of sources of Environmental Pollution
Depicting Percentage. Parallel to this, Minamata's condition, which was brought on by mercury poisoning in Japan, caused significant brain
damage in the populations around her, underscoring the serious implications of chemical overexposure. The 1986 Chernobyl accident
demonstrates how pollution and environmental catastrophes can lead to overall health issues, including an increased risk of carcinoma of the
thyroid and mental disorders in affected communities. These noteworthy events highlight the significance of addressing pollution as a
detrimental health aspect (Fuller et al., 2022).

The Underlying Roots of the Problem

In fact, of its major implications, pollution is deliberately ignored in public debate (Kelly & Fussell, 2015). This underestimating is
imputable, in part, due to the crisis's incremental and constant consequences, which may make it appear "invisible" to people (Haarlov, 2024).
Unlike acute medical emergencies, the effects of pollution frequently occur over time, resulting in ongoing medical issues that are not directly
connected to environmental sources (Manisalidis et al., 2020). Moreover, news coverage tends to rank more urgent or outwardly magnificent
topics, evolve in underreporting and inadequate public policy responses to pollution-related illnesses (Kek, 2020).
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- Fig. 1: Sources of Environmental Pollution
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Types of Pollution and Their Health Effects
Air Pollution

Air pollution is a serious global threat from various sources, including industrial byproducts, car emissions, and domestic contaminants
(Munsif et al., 2021). Manufacturing processes produce a significant amount of aerosols such as sulfur dioxide, nitrogen oxides, and particles,
which can remain in the atmosphere for a long period (Liu et al., 2021). Another major origin is vehicle exhaust, particularly from vehicles and
trucks, which releases harmful elements such as carbon monoxide and reactive organic substances (Amarachi et al., 2016). Moreover, the
handling of household goods such as paints, cleansers, and tobacco smoke can raise air quality in homes by increasing levels of detrimental
particles and gases in compact areas (Seguel et al., 2017). cleaners

Health Effects of Air Pollution

Air pollution has wide-ranging and complex health impacts, particularly on the health of the heart and lungs (Sharma et al., 2013). Long-
term asbestos exposure can cause respiratory issues like asthma and chronic obstructive lung disease (COPD), moreover a greater probability
of coronary artery disease and stroke (Jiang et al., 2016). According to an investigation, air pollution is linked to cancer, particularly lung
disease, because of the cancer-causing substances present in contaminated air (Pourvakhshoori et al., 2020). Children who are exposed to
airborne contaminants may deal with slow sup in growth and impaired pulmonary function as shown in Figure 2, Additionally older people
might confront health problems and an increased chance of hospitalization. Urban, inhabitants and those who live near industrial zones are
more prone to respiratory disorders caused by air pollution. In extremely polluted places like New Delhi and Beijing, the prevalence of
respiratory disorders has soared, with a large increase in admissions to hospitals for asthma and other lung ailments.

Effect of Airborne Polluting Substances on Breathing System

Air pollution is a significant risk contributor to breathing-related conditions, which impact thousands of people globally (Rakhimov, 2014).
The most frequent contaminants that because respiratory disorders are fine particles (PM2.5 and PM10), nitrogen oxides (NOx), sulfur dioxide
(SO2), and atmospheric ozone (O3). irritants which are frequently produced by manufacturing processes, cars, and nuclear plants, enter the
airways and induce irritation, decreased respiration, and a higher susceptibility to illnesses (Meo et al., 2024). Severe exposure to tiny particles
(PM2.5) has been linked to the development of asthma, chronic obstructive pulmonary disease (COPD), and lung tumors (Li et al., 2018).

Water Pollution:

Water pollution is a severe environmental hazard threatening human and ecosystem health (Naiman & Dudgeon, 2011). Industrial
pollution discharge, soil erosion, and poor sanitation (Plessis & Plessis, 2019) are caused by the factors making them. The waterways of rivers,
lakes and oceans are often indiscriminately ‘polluted’ by factories dumping heavy metals, toxic substances and biological material into
waterways. For example, companies can launch wastewater with dangerous material like arsenic, cadmium, and lead contained inside, which
can become deposited in aquatic habitats and do damage to marine species and people. Improper fertilizer and pesticide use due to agricultural
operations release nutrients and eutrophicans (Tiwari & Pal, 2022).
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This technique allows algae to grow in the dams it depletes the supply of oxygen and it produces poisons that affect our aquatic ecosystem
and humans (Paerl et al., 2001). Lots of people across numerous emerging nations depend on unclean water supplies, increasing their chance
of infection with dangerous bacteria (Kristanti et al., 2022). In Bangladesh, the extensive presence of arsenic in groundwater has triggered an
epidemic of health issues, with millions experiencing symptoms of arsenicosis, a chronic illness triggered by exposure to arsenic that can result
in skin sores and malignancies.

Health Effects of Water Pollution

Water contamination has a broad range of short- and long-term heal issues (Villanueva et al., 2014). Water-borne illnesses including
infections such as cholera, dysentery, and hepatitis A are directly connected to polluted water supplies and pose an impending risk to the
general community, especially in underdeveloped countries (Bartram et al., 2015). These disorders can cause serious gastrointestinal difficulties
such as diarrhea, vomiting, and water loss, that can be life-threatening, especially in kids and the elderly (Dumic et al., 2019). Moreover, chronic
rooting out to hazardous substances present in polluted water, such as lead, mercury, and arsenic, may cause major health consequences,
including brain damage, delayed growth in children, and an increased risk of cancer (Sharma & Kumar, 2019). For instance, long-term usage
of lead can cause cognitive impairment and behavioral abnormalities in youngsters, but arsenic is too connected to cutaneous illnesses and
tumors in the bladder (Mitra et al., 2017).

Control Measures of Water Pollution

The long-lasting consequences of water degradation underscores the need for suitable controls to protect the cleanliness of water and the
wellness of all people (Li & Wu, 2019). The general public educational events focus on the importance of safe water and good hygiene and are
additionally able to control waterborne illnesses and encourage residents to participate in water-saving measures (Kumar et al., 2023).
Moreover, present-day innovations, such as advanced filtering techniques and biological remediation methods, can help reduce water pollution
and restore degraded water bodies (Patowary et al., 2023).

Soil Pollution

Soil contamination is a serious environmental concern resulting from factors, including excessive pesticide use, commercial waste disposal,
and urbanization (Bhatia et al., 2015). Agricultural systems usually depend heavily on chemical fertilizers and pesticides to boost productivity
of crops, leading to the buildup of toxic substances in soil (Sharma & Singhvi, 2017). These chemicals can harm soil microorganisms eliminate
useful species, and diminish the biodiversity of soils gradually (Baweja et al., 2020). Manufacturing operations contribute to soil contamination
by releasing dangerous materials, heavy metals, and chemicals, which are frequently the result of incorrect disposal or accidents.

Health Implications of Soil Pollution

There are two health implications of soil pollution. Contamination with dirt poses risk to people, particularly by poisoning food crops
(Steffan et al., 2018). It’s not good for you when plants absorb toxicity from the soil, and harmful compounds enter the food chain. Cadmium,
lead and mercury, all are heavy metals and can have serious consequences concerning health including kidney failure, delay in growth and
many types of cancer (Balali-Mood et al., 2021). With exposure to the dirty dust for a long time, the organisms can develop reproductive issues
or cause hormone disorders (Canipari et al., 2020).

Noise Pollution

Noise pollution is an often overlooked but major environmental concern, especially in cities (Hemmat et al., 2023). Traffic, industrial
activity, development, and leisure activities all contribute to noise pollution (Mohamed et al., 2021). Urbanization has increased population
density and automobile traffic, resulting in higher noise levels in cities (Salomons & Pont, 2012). Constant noise from bulky equipment, building
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locations, and congested streets upsets communities and reduces residents' quality of life. Furthermore, leisure pursuits such as performances
and athletic competitions can trigger localized noise pollution, causing additional disturbance for neighboring neighbors (Plontke & Zenner,
2004).

Unjust Effects on Dependent Societies
Socioeconomic Differences in Pollution Sensitivity

Socioeconomic gaps have significant effects on pollution being exposed, with marginalized people paying the disproportionate burden
(Mathiarasan & Hiils, 2021). In many new towns illegal communities are located near industrial areas with little or no oversight, exposing
inhabitants to harmful chemicals and rubbish. Moreover, these impoverished groups frequently lack possession of vital necessities such as
freshwater, cleanliness, and health (Forastiere et al., 2007). Inadequate building increases pollution sensitivity; for instance, numerous lower-
income individuals drink and shower in dirty water bodies, rendering them more prone to illness caused by water (Quaye, 2008). Moreover,
an absence of proper restrooms contributes to ecological degradation and the spread of disease (Bartram et al., 2015). Finding medical care
may prove challenging in less developed regions, preventing people from seeking immediate care for pollution-related ailments (Adigun &
Odeleye, 2025). The resultant, socioeconomic difference in contamination exposure buildup a downward spiral in which marginalized human
tolerates greater damages to their wellbeing as well as missing the capability to solve these problems accordingly (Flowers et al., 2023).

Effect on Kids and Expecting Women

Pollution imposes major risks to poor people, particularly young kids and pregnant women, who are more vulnerable to its detrimental
effects (Landrigan et al., 2019). Air pollution, in particular, is believed to be linked to poor childbirth outcomes such as early deliveries,
premature births, and difficulties with growth (Ritz & Wilhelm, 2008). Being exposed to tiny particulate matter (PM2.5) along with additional
airborne pollutants can impair the growth of babies and raise the chance of pregnancy problems (Johnson et al., 2020). Pregnant women who
reside in unhealthy environments may experience increased anxiety and physical problems, thereby jeopardizing their entire health and that
of the baby they are carrying (Naidu & Nqila, 2013).The consequences of air pollution for children are above obvious health consequences
(Cohen et al., 2005). Children in high-pollution areas suffer more from asthma, allergies, or other chronic conditions, which affect children’s
physical development and their ability to learn (Bhattacharjee et al., 2024). Pollution leaves a lasting scar on child development, extending the
cycle of poverty by keeping children.

Global South Versus Global North

Pollution loads breakdown reveal great disparities between industrialization and developing countries, and the Global South often has
been asked to bear an unfair share of the environmental burden (Reese & Westra, 2012). India, China and other Sub Saharan African countries
have faced a surge of pollution as a result of rapid industrialization, urbanization, industrialization and low environmental restrictions (Afriyie
et al., 2023). This economic growth often sacrifices such an ecosystem in these areas as industries pour toxins into air, water and soil with no
control (Zhao et al., 2022). Research shows that degradation in these areas has catastrophic consequences such as higher levels of dust in the
air in Delhi and China, which is also a serious threat to the population (Sharma & Kumar, 2019).

On the other hand, countries in the Global North have wealthier health care systems and better environmental regulations, and can
therefore better adequately control the effects of pollution (Haines et al., 2007). nevertheless, this does not mean that these countries are
pollution-free; instead, they might export pollution by methods like garbage disposal or outsourcing high-pollution businesses to less regulated
countries (Dave et al., 2022). The disparate allocation of pollution expenses poses moral questions regarding sustainability and developed
countries' responsibilities to promote sustainable development in the Global South (Brown, et al., 2014). These inequities can be addressed and
health can be improved for all through the conduct of collaborative activities that prioritise environmentally safe procedures, transfer of
technology, and safe guarding the environment (Friel et al., 2015).

Pollution is a Cause of Neighborhoods Worldwide Medical Inequality

Environmental injustice refers to the idea that low-income people, and especially racial and ethnic minorities, tend toward living in
polluted locations (Sibley et al., 2024). In addition, these neighborhoods are near industrial operations, landfills or large highways where
hazardous chemicals are prevalent (Elliott & Frickel, 2013). For example, in the United States African Americans and Latinos are more likely to
live near ports and industrial sites, and have higher rates of asthma, respiratory disease, and cancer (Johnson et al., 2014). Poverty communities
in developing countries often inhabit informal communities with no access to clean water or sanitation and are therefore exposed to further
environmental threats (Adams et al., 2020). But the impact of pollution is not distributed unevenly based only on geography, but also due to
the power of politics (Heynen et al., 2006). Better-resourced communities can facilitate the fight for stronger environmental rules, while poorer
communities often lack the political clout to pressure measures to reduce pollution (Faber & McCarthy, 2012). Increasing contamination leads
to a growing disparity in quality of life as preexisting social and financial inequalities persist (Fairburn et al., 2019).

The Financial Effects of Pollution on the General Population
The medical costs associated with pollution-related disorders reflect the fiscal effect of pollution (Landrigan & Fuller, 2012).

Missed Productivity and Labor Cost

Beyond healthcare expenditures, pollution has long and broad-ranging effects, including lost earnings and job issues (Schwartz et al.,
2021). Pollution related disorders cause untimely deaths and absences resulting in a loss and decrease in productivity as a whole (Kapoor et al.,
2024). Employees experiencing pollution-related health difficulties may take extended sick absences, diminishing their capacity to add value
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successfully to their jobs (Hospido et al., 2023). Long-term interaction with pollution can cause chronic health disorders that impair people's
ability to work (Naik et al., 2019).

Environmental and Policy Failures
Insufficient legislative systems

A great obstacle to effective pollution control is imposed by limited regulatory frameworks. In many parts of the world, there are
insufficient environmental regulations to protect human health and ecosystem. Commercial expansion along with hunger relief, for example,
may lead to limited or ignored environmental restrictions in poorer countries (Padulosi et al. 2013). In industrialized countries, legal loopholes
might allow (and they sometimes do) firms to bypass rules and create environmental harm (Gunningham et al. 2004). While lawmakers put
together a great deal of legislation relating to the environment, enforcement of these rules is generally ephemeral (Keohane et al., 2019).

Mitigating Strategies of Pollution Effects on the General Public

Improving safety for all, reducing pollution (Otero et al., 2018) requires updating environmental law. By requiring higher standards and
making sure they’re met, you can save lots of pollution. it was possible to limit pollutants of coal burning and automobile exhaust that led to
significant improvement of the environment and population well-being (Feng & Fang, 2022). Governments can, by putting forth unambiguous
laws and punishments for noncompliance, make the environment of corporations and ensures a clean environment.

In addition, by placing problems in public health into regulatory frameworks, vulnerable populations could be kept safe from adverse
health effects linked to pollution (Adanma & Ogunbiyi, 2024).

The Application of Technology and Advances

Technology and Innovation improvements are required to deal with pollution and its grave effects on health (Manisalidis et al., 2020).
Thus, solar and wind energy as forms of sustainable energy can drastically reduce reliance on the fossil fuels and, in the meantime, lower the
emissions of greenhouse gases (Lima et al., 2020). Filtering out pollution and controlling it at its source, (Kwiatkowski et al., 2021) includes a
third line of pollution control that involves the use of filters for industrial exhausts, enhanced filtration devices for purifying water and methods
used to dispose of waste. Gardening on roofs and tree planting in cities can enhance environmental response (Kumar et al., 2021).

Community-Based Interventions

Raising citizens’ awareness and grassroots anti-pollution networks are essential through community-based actions (Magno, 2017). Such
local initiatives can help a community to fight such changes and make the emitter accountable by educating its residents on the health hazards
that pollution brings to their health (Ogwu & Izah, 2024). In analogous initiatives in Delhi, people have come together to demand cleaner air
and greater enforcement by local governments. By doing these practices, they can create a feeling of humor and take some part from the
responsibility, which has a good chance to improve public health performance and environmental regulation greatly (Frieden, 2010).

Significance of Medical Facilities

Identifying and addressing pollution-related health hazards is a crucial job in healthcare systems (Hassan Bhat et al., 2021). Finally,
healthcare practitioners can help raise understanding and engagement about potential polluting health risks and can fight for legislation to
preserve the environment (Probst-Hensch et al., 2011). Pollution knowledge incorporated into medical education guarantees that future medical
professionals comprehend the connections between ecological issues and social well-being results (Hernandez et al., 2003). Additionally,
healthcare systems can utilize healthcare environment data to proactively track and study the causal links and effects of adverse health impacts
from pollution, and the data can be useful for improving public policies (Eckelman et al., 2020).

The Pollution-Healthcare Cost Linkage

Diseases caused by pollution have a catastrophic impact on global health centres (Preker et al., 2016). The fast mounting expense of
managing pollution-related disorders such as respiratory disorders, cancer and heart disease is happening in cities with low air quality. This
part should examine how chronic interaction with pollutants raises the need for healthcare services, resulting in higher hospitalizations, ER
visits, and pharmaceutical expenses. Authorities invest billions of dollars to cure problems that may have been avoided with proper policies
regarding the environment (Vig & Kraft, 2012). Furthermore, it would be useful to address expenses that are indirect including reduced revenue
from pollution-induced illness, absenteeism, and the lasting financial effects of early mortality (Hunt et al., 2016).

Appeal to Implementation

To combat pollution, a broad appeal to action is required (Bain et al., 2016). Legislators must prioritize protecting the environment as
their goal, organizations must accept the burden of their environmental impact, and citizens must push for improvement in their areas (Vig &
Kraft, 2012). By collaborating to achieve a pollution-free future, humanity can create a better environment and enhance overall health today
and in the future (Brack et al., 2019).

Conclusion

Addressing pollution as a legal and moral concern highlights the responsibilities of consumers, businesses, and governments to safeguard
public safety and the natural world. The obligation to fresh air, water, and soil is important to human rights, and pollution reduction is critical
for promoting social equality and fairness. As societies throughout the world deal with the repercussions of pollution, it is critical to recognize
the ethical duty to establish a more prosperous, environmentally friendly future for everyone. Legal frameworks that compel industries to
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mitigate their environmental footprint, public policies that prioritize health equity, and grassroots activism all play crucial roles in this
transformative agenda. It is not just a matter of environmental preservation but a core requirement for human health, economic stability, and
intergenerational justice. The burden of environmental degradation disproportionately impacts the poor and marginalized, reinforcing the
urgent call for inclusive and enforceable action across local, national, and global scales. Healthcare systems can utilize healthcare environment
data to proactively track and study the causal links and effects of adverse health impacts from pollution, and the data can be useful for improving
public policies
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