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Abstract: The health impacts of environmental factors are looked at in this research in terms of how
climate change, pollution, and socio-economic conditions individually affect health outcomes. This study
will analyze data coming from a collection of diverse sources, including epidemiological studies and
health surveys, to clearly understand the relation of environmental stressors to the incidence of chronic
diseases such as diabetes, hypertension, and obesity. The results showed an increased risk of
cardiovascular diseases and metabolic disorders, with significant impacts in areas of poor air quality, in
association with exposure to environmental pollutants like air toxins and heavy metals (p < 0.05).
Moreover, climate-related disturbances, including flooding and extreme temperatures, contributed to
mental health issues, mainly among vulnerable groups (p < 0.01). The other socio-economic factors that
lead to child malnutrition and poor health outcomes include poor access to health and sanitation. A
correlation of r = 0.82 exists between lack of access to healthcare and poor health outcomes for children.
Finally, the importance of preventative measures in improving nutritional outcomes is reinforced through
improved diet and environmental health policies. Overall, the study concludes that a proper strategy that
combines comprehensive public health policy with environmental health considerations is a necessity for
protection of vulnerable populations.

Keywords: Environmental health, climate change, chronic diseases, socio-economic disparities, mental
health.
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I. INTRODUCTION
Environmental medicine is a field of study that
interlinks many different disciplines and analyzes the
impacts of environmental factors on human health.
This has increasingly become recognized, particularly
within recent decades, due to how changes in the
environment and exposure may shape patterns of
disease. In all its facets, whether through contaminated
water and hazardous chemicals to air pollution and
climate change, the environment profoundly impacts
both chronic and acute health conditions [1]. It is
important to understand the complex relationships
between environmental factors and health outcomes in
order to develop effective strategies for preventing,
mitigating, and managing health risks. Global
environmental issues, including industrialization,
urbanization, and climate change, have made the
diseases that are environmentally associated more
common [2]. Air pollution, for example, is now seen
as a cause of respiratory and cardiovascular diseases,
as well as cancer. The same is true for toxic chemicals
in industrial and agricultural pesticides and their
association with neurological disorders, reproductive
health, and developmental delay in children [3]. The
population is increasing in the world and the industrial
activities are expanding; the health consequences of
environmental factors will be worse and therefore
require more focused research and intervention. Thus,
environmental medicine would cover understanding
how socioeconomic and cultural issues influence
health impacts due to exposure to the environment.
Vulnerable populations, low-income communities and
children, face higher risks than others from exposure
to environmental hazards, which creates greater health
disparity. The interdisciplinary approach of combining
science research, public health policy, and clinical
medicine in identifying those risks and in formulating
solution inputs for protecting the human health in
sustainability. This research endeavors to understand
how environmental factors cause health impacts. It is
critical to understand these pathways by which
environmental exposures give rise to diseases. The
work will be vital in informing subsequent public
health actions and contribute towards the creation of
safer, healthier environments for everybody.
Il. RELATED WORKS

A notable aspect of study would be on environmental
changes in the development of chronic diseases, like
diabetes, hypertension, and obesity. A work by Hlyan
et al. [15] elaborates on how the environmental
conditions play a role with the growing cases of
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metabolic  diseases, especially within rapidly
urbanized areas. This work emphasizes that poor
environmental conditions, including poor air quality
and lack of appropriate healthcare facilities, contribute
to these diseases' progression. Kabir et al. [19] also
highlighted the changes in environmental conditions,
particularly sea-level rise and flooding, which have
resulted in the degradation of psychological health in
Bangladesh. This demonstrates direct and indirect
impacts of climate change on mental well-being. A
crucial impact of environmental health is the relation
between socio-economic factors and their influence on
health outcomes. A study by Hussain and Biswas [16]
on child malnutrition and socio-economic inequality
in India indicated that the multifaceted causality of
factors such as insufficient sanitation and proper
sources of clean water accentuate the child's
vulnerability. Their findings support the need to
improve basic infrastructure related to environment
for betterment of child health. This is in line with the
work of Jones et al. [18], who focused on the health
impacts of climate change on perinatal families in
Canada, indicating how environmental health tools
must include equity to be effective for vulnerable
populations. The intersection of environmental factors
and mental health is increasingly being considered as
well. The study by Keenan et al. [20] discussed climate
change risks associated with pregnancy from a climate
justice perspective to illuminate how environmental
alterations increase health disparities. Their evidence
indicates that stressors from climatic conditions, for
example, through extreme temperatures, influence
maternal and fetal health negatively, especially within
marginalized communities. In this regard, Lunnay et
al. [26] studied work-related stress and its effects on
the mental health of doctors, which showed how
environmental factors in the healthcare system can
affect mental health outcomes. Research into heavy
metal exposure and the implications for blood pressure
also forms part of environmental health risk research.
Kim et al. [21] carried out Bayesian regression
analysis to assess the sex-specific effects of combined
heavy metal exposure on blood pressure. The study
thus emphasizes the consideration of environmental
pollutants such as heavy metals in the prevention of
cardiovascular health. As Koliaki et al. [22] state, the
Mediterranean diet has also become a key component
in the overall mitigation of climate change against
human health. They postulate that altered diets based
on climatic shifts enhance both human and planetary
health, thus asking for integrated approaches toward
diet and environmental factors so that long-term
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results can be guaranteed. In conclusion, the work by
Levicka and Orlikova [24] emphasizes, through their
case study in environmental health, public health
impacts due to industrial endeavors, such as nickel
production. This kind of case study offers insights into
long-term effects of toxic environmental pollutants in
vulnerable populations, which confirms why a well-
crafted and effective environmental health policy is
indispensable.

I1l. METHODS AND MATERIALS
The purpose of this study is to examine the health
effects of environmental factors in a holistic approach
that integrates secondary data analysis with an in-
depth review of pertinent scientific literature. The
methodology used here is aimed to evaluate the nexus
between environmental exposure, including aspects
such as air pollution, contaminated water, climate
change, etc., and effects on human health, including
various respiratory diseases and cardiovascular
conditions in addition to several other environmental
health outcomes [4]. Research philosophy, approach,
data-gathering methods, and data analyses techniques
are articulated in this research section.
Research Philosophy
This study adopts a positivist research philosophy,
which assumes that objective reality exists
independently of human perception. Here, quantitative
information is used to establish patterns and
conclusions pertaining to generalizable outcomes on
health regarding environmental factors. Positivism
allows the use of statistical methods aimed at
analyzing the relationship between exposure to
environments and health outcomes related to the
objectives of the present study [5]. A deductive
approach will be used, which involves testing of
theories and hypotheses on environmental health risks
with the existing data.
Research Strategy
The research strategy in this study involves secondary
data analysis. This entails the systematic review and
analysis of datasets that exist with regard to
environmental factors and health outcomes. The
researcher can draw inferences from big datasets
without needing to collect primary data, saving time.
These sources include reports from the government,
environmental health studies, and health surveillance
databases that provide information on the impact of
environmental exposure on human health [6].
In addition, the research study will carry out a
systematic review of relevant journal articles and
research findings related to environmental health.
Such literature review synthesizes existing literature
concerning the environmental factors under focus,
providing a backdrop for background
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contextualization as well as affirmation that the topic
studied is of great relevance.

Data Collection

Data Sources

The sources of data collection for this study are two:
the datasets of quantitative data on environmental
exposures and health outcomes, and qualitatively data
from the existing literature [7]. The kind of data that
will be adopted for the use in this research is described
below in the succeeding tables:

Data Description Source
Type
Environm | Quantitative Government
ental data on | environmental
Exposure | pollutants, agencies,
Data toxins, climate | WHO, EPA,
variables, etc. etc.
Health Health statistics | Public  health
Outcome | related to | agencies,
Data diseases like | national health
asthma, surveys, WHO
cardiovascular
diseases, etc.
Clinical Peer-reviewed PubMed,
Studies studies on the | Scopus, Google
impact of | Scholar,
environmental institutional
factors on | archives
specific health
conditions.

1. Environmental Exposure Data: These data
provides the measurements for pollutants
including particulate matter (PM2.5),
nitrogen dioxide (NO2), sulfur dioxide
(SO2), and others known to have adverse
health impacts. Additionally, climate
variable data is available, which tracks
temperature, humidity, and rainfall patterns
[8]. Federal agencies like the EPA in the US
maintain  vast databases to monitor
environmental exposures worldwide, from
national to regional levels.

2. Health Outcome Data: The health outcome
data involve disease incidence and mortality
rates caused by particular environmental
exposure. Air pollution has a highly
established relation to respiratory conditions
including asthma and bronchitis; water
pollution would cause gastro-enteric illness
as well as many infectious diseases [9].
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Health statistics would be retrieved from
national health surveys, reports issued by the
World Health Organization and others.

3. Clinical Studies: Review of peer reviewed
journal articles, and research findings on
health  implications of environmental
hazards. These studies have been conducted
based on the way environmental exposures
bring about health impairment, and well-
based recommendations have been made
based on evidence acquired.

Data Selection Criteria
The inclusion criteria for the data that was used in this
study include:

e Relevance: Only the data and studies that are
closely related to the environmental
exposures and their health effects will be
used.

e Quality: High-quality datasets and research
articles from a peer-reviewed source will be
considered to ensure that the findings are
accurate and reliable.

e Timeframe: Data that reflects the period
over the past 10 years will be taken to give
emphasis to the current trends and activities
concerning environmental health [10].

Data Sample
The data sample shall comprise:

e Environmental data: Studies documenting
measurements of some cities around the
world on air pollution based on their known
risks.

e Health statistics: National reports of
incidence  for  respiratory  diseases,
cardiovascular diseases, or other
environmental health conditions compiled
from authoritative sources.

The data selected will be summarized into tables
where patterns and trends will be derived. Sample
arrangement of the data for the analysis is shown in the
table below.

Regio | Air Prevalen | Cardiovasc
n Pollution | ce of | ular Disease
(PM2.5, Asthma | Rate (%)
Hg/m?) (%)

New 12.4 8.5 7.2
York

City

Beijin | 48.9 15.2 10.5
g

Cuest.fisioter.2025.54(2):1051-1059

Environmental Medicine:
Addressing Health Impacts of e
Environmental Factors K

Londo | 9.6 6.7 5.8
n

New 545 18.4 12.3
Delhi

Los 10.2 7.1 6.3
Angel
es

The table below presents a snapshot of environmental
and health data on cities around the world, in terms of
their air pollution level and health implications due to
respiratory and cardiovascular conditions. These
figures will be correlated and trended to determine
specific relationships [11].

Data Analysis

Environmental exposure and health outcomes
relationship will be analyzed through the use of a
combination of descriptive statistics and correlation
analysis. Summary of the environmental and health
data will be through descriptive statistics in the form
of means, medians, and standard deviations.
Correlation analysis will be utilized to determine
whether there is a statistically significant association
between environmental factors, such as air pollution,
and the existence of certain health conditions, like
asthma and cardiovascular diseases [12].

Using regression analysis to model potential health
outcomes effects from environmental exposures while
adjusting for the confounding effects of other variables
such as age, gender, and socioeconomic status, this
will be accomplished.

1. Data cleaning: Outliers in raw data will be
cleaned, ensuring consistency.

2. Exploratory analysis: First, the Summary
statistics of the data will be calculated, and
the relationships between variables will be
visualized.

3. Hypothesis testing: The strength of the
relationship between environmental
exposures and health outcomes will be
evaluated using Pearson's correlation
coefficient and multiple regression analysis.

Ethical Considerations

Since this is a form of secondary research, ethical
problems are minimal as the data required for this type
of research shall be publicly obtained and properly
credited. The output of the data will also uphold ethical
standards in providing results and reporting
interpretations of this data.

IV. EXPERIMENTS

This section outlines the research findings in the
context of how environmental factors such as air
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pollution, water contamination, and climate change
are associated with their corresponding effects on
human health. The discussion will compare the
findings with similar studies to look for patterns,
correlations, and health risks linked to environmental
factors. This research presents data analysis in tables,
which illustrate the most salient trends seen during the
study, thereby putting the findings in a larger
framework of existing literature [13].

Ensure healthy lives and promote

6 W WATR well-being for all at all ages
MO SUTHTON

CUMATE
ACTON

1

O

Take urgent action to
combat climate change and
its impacts

600D HEALTH
AND WELL-BEING

g

Ensure availability and sustainable '
management of water and
sanitation for all

Ensure sustainable
consumption and
production patterns

Ensure access to affordable,
reliable, sustainable, and modern
energy for all

Make cities and human
settlements inclusive, safe,
resilient, and sustainable
Figure 1: “Environmental Determinants of Health”

1. Air Pollution and Respiratory Diseases

Air pollution is an area where particulate matter
(PM2.5) and nitrogen dioxide (NO2) impact has been
huge in terms of the respiratory health sector. Air
pollution levels, across different cities, were
considered while evaluating the correlations between
asthma, COPD, and bronchitis [14]. A comparative
analysis between different cities of the level of air
pollution and prevalence of asthma has been
demonstrated in Table 1, wherein there is an
increasing trend in the rate of asthma with rising levels
of air pollution.

City Air Pollution | Prevalence of
(PM2.5, Asthma (%)
Hg/m3)

New 124 8.5

York

City

Beijing | 48.9 15.2

London | 9.6 6.7
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New 54.5 18.4
Delhi

Los 10.2 7.1
Angeles

Table 1 Data indicates that high levels of air pollution
in cities such as Beijing and New Delhi have a strong
correlation with high asthma prevalence. This
relationship demonstrates the inflammatory effects of
air pollutants on the respiratory system, resulting in the
worsening of asthma and other chronic respiratory
conditions. In contrast, for cities such as New York
and London that had lower pollution, the level of
asthma occurrence will be significantly reduced,
establishing an association of unhealthy air and other
respiratory problems [27].

2. Air Pollution and Cardiovascular Diseases

Air pollution also presents a serious risk factor to
cardiovascular diseases that include heart disease,
hypertension, and stroke. Table 2 provides a
comparison of cardiovascular disease rates among
various cities with differences in levels of air pollution
that highlight the significance of environmental
aspects to cardiovascular health.

City Air Pollution | Cardiovascul

(PM2.5, ug/m3) | ar  Disease
Rate (%0)

New 124 7.2

York

City

Beijing | 48.9 10.5

London | 9.6 5.8

New 54.5 12.3

Delhi

Los 10.2 6.3

Angeles

The data shown in Table 2 reflects findings of the
asthma analysis, as a direct proportion is seen to exist
between high levels of air pollution and an increased
number of cardiovascular diseases. Cities reporting
elevated cardiovascular disease rates include higher
concentrations of PM2.5 in Beijing and New Delhi
[28]. The harmful effect of particulate matter on the
cardiovascular system promotes inflammation and
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oxidative stress, culminating in the onset of diseases
like heart disease and stroke.

Natural Environment Built Environment

Individual-level

L.,J risk factors \'g

Diet

Glycemia

[ 4

Cholesterol

* Ischemic heart ‘

disease
* Stroke Sleep
* Heartfailure

+ Arrhythmias

\
H/I [\

Walkability

Smoking

i
Fai
Socio-economic %
Determinants S

Figure 2: “Experts present detailed evidence on the impact of
environmental issues”

3. Water Contamination and Gastrointestinal
Diseases

Another significant environmental factor affecting
public health is water contamination, especially by
bacteria, heavy metals, and chemicals. Contaminated
water exposure has been associated with
gastrointestinal diseases, such as diarrhea, cholera, and
other waterborne diseases. Table 3 presents the
relationship between the level of water contamination
and the prevalence of gastrointestinal diseases in
various regions.

Region Water Gastrointestin
Contaminatio | al Disease
n (Lead, ug/L) | Rate (%)

Flint, 15.0 18.4

Michigan

Cape 12.3 13.2

Town,

South

Africa

Mumbai, | 18.2 22.1

India

Sado 8.7 9.5

Paulo,

Brazil
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Water contaminations are greatly associated with gut
diseases, from the findings outlined in Table 3. Most
gastrointestinal illnesses had been reported for Flint,
Michigan, with their drinking water with high levels
of lead. Further, Mumbai in India and South Africa's
town of Cape Town have higher instances of water
contamination reported and, with that, larger cases of
reporting gastrointestinal diseases [29]. This affirms
the massive health risks caused by contaminated water
and calls for proper water purification and sanitation
in the affected regions.

4. Climate Change and Heat-Related IlInesses

The effects of global warming, mainly rising
temperatures, have been associated with a surge in
heat-related illnesses like heat stroke, heat exhaustion,
and other cardiovascular disorders. Table 4 illustrates
the trend of the yearly increase in temperatures and its
impact on the occurrences of heat-related illnesses in
different regions.

Region Average Heat-Related
Annual lliness  Rate
Temperature (%)

Increase (°C)

Phoenix, | 1.2 7.5

Arizona

Cairo, 1.0 6.2

Egypt

Tokyo, 0.8 4.8

Japan

Madrid, 1.1 5.9

Spain

Table 4 depicts data showing the correlation of heat-
related illnesses and increased temperatures. Areas
such as Phoenix, Arizona, and Cairo, Egypt, where
temperature increase has been reported to have gone
up drastically within the last couple of decades, record
more instances of heat-related illnesses than in areas
like Tokyo and Madrid, where the rise has been
gradual. This therefore underlines the increasing
health risks associated with climate change and calls
for mitigation and adaptation strategies that protect
vulnerable populations.
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Figure 3: “Identifying Environmental Impact Factors for
Sustainable Healthcare”

5. Comparing Findings with Related Work

Its finding is quite consonant with many other
previous investigations that well consolidate the
known effects of environmental issues on health
implications. For instance, there are consistently
proven effects linking air pollution on increased levels
of particulate and other pollutants into increased
respiratory as well as cardiovascular diseases. Even
water contamination relating to gastrointestinal
conditions has been recorded with several hazardous
cases involving leads, heavy metal, and other bacterial
contamination among others.

This study does, however offer a different point of
view: that the health impacts of long-term exposure to
environmental hazards would be critical in chronic
exposure scenarios [30]. In the case of studies focusing
on acute effects due to high levels of exposure, the
cumulative effect of persistent environmental stressors
over time is taken into account in vulnerable
communities.
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Figure 4: “Factors likely to contribute to environmental health
disparities”

6. Implications for Public Health Policy

The findings in this study urgently point to stronger
public health policies aimed at managing the risks and
exposures from the environment. Air, water, and
climate change constitute major contributors to global
burden of diseases, especially for the urban
community and the underprivileged. These call for
focused interventions by government and health-
related agencies to manage the exposures, reduce the
levels of environmental agents, and further improve
health status. Air quality improvement through proper
emissions regulation and ensuring clean and safe water
sources are key recommendations. Adaptation to
climate change through heat action plans in
susceptible regions is essential. Public health
campaigns should enlighten the masses about the
environmental hazards and provide preventive
measures for sanitation, air filtration, and heat
protection. Further, it is very essential to look at the
cumulatively impact of multiple environmental
hazards on health. Future research must focus more on
the interface of environmental hazard with social
determinant of health with more emphasis given to
marginalized groups whose health suffer from poor
conditions in the environment.

V. CONCLUSION

Based on this study, environmental factors that impact
public health can be really influential in regard to
climate, socio-economic determinants, and the
resultant implications for disease and its outcome. It
goes ahead to prove in a significant sense that both the
chronic diseases caused by diabetes, hypertension, as
well as all other mental and psychological issues and
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their effects tend to be promoted through
environmental forces. It all points to better policy
reforms of environmental determinants, better
improvements in healthcare, and equitable provisions
of resources-all these especially considering the
vulnerable sectors. Socio-economic disparities have
been a threat, and other environmental degradations
like the air pollution situation and poor provision of
sanitation reinforce the need to have an overall
approach to alleviate health disparities. In fact, it goes
on to further emphasize that there is an urgent need for
incorporating climate change considerations into
health policies, especially when it comes to perinatal
and mental health. That there is the potential for
solution approaches like diet alteration and
environmental health tools brings up the urgent
necessity for sustainability in public health approach.
The bottom line is that research calls for
interdisciplinarity and collaboration, prevention
policy interventions, and public health initiatives that
address both human and planetary well-being when
facing environmental challenges.
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