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ABSTRACT 

Environmental diseases, caused by pollution, climate change, and hazardous waste, pose a significant threat to 

human health. This report explores the impact of environmental factors on diseases, highlighting key sources 

such as air and water pollution, industrial emissions,and deforestation. It also examines preventive measures, 

including sustainable practices, policy regulations, and technological innovations. While current solutions have 

shown progress, challenges such as inadequate enforcement and lack of awareness remain. 

Thestudyemphasizestheneedforfutureresearchinreal-timepollutionmonitoring, region-specific health impacts, 

and sustainable interventions. Addressing these issues is crucial for mitigating environmental diseases and 

ensuring a healthier future. 
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1. INTRODUCTION 

 
 WhatAreEnvironmentalDiseases? 

Environmental diseases are illnesses caused by exposure to harmful environmental factors, including pollution, 

toxic chemicals, climate change, and biological agents. These diseases affect millions worldwide and can be 

classified into the following types - 

 

Category Cause ExamplesofDiseases 

Airborne Disease Exposure to air pollution, 

including fine particulate 

matter (PM2.5), nitrogen 

oxides, and industrial 

emissions. 

Asthma, Lung Cancer, 

Chronic Obstructive 

Pulmonary Disease (COPD) 

WaterborneDisease Contaminatedwatersources 

due to poor sanitation, 

Cholera,Typhoid,Dysentery 
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 industrial waste, and 

microbial contamination. 

 

Vector-BorneDiseases Spread by insects and 

animals,oftenduetoclimate 

change affecting their habitats. 

Malaria,DengueFever 

ChemicalExposureDiseases Contact with pesticides, heavy 

metals (lead, mercury), and 

industrial chemicals. 

Lead Poisoning, 

Neurological Disorders 

ZoonoticDiseases Transmission from animals to 

humans, often caused by 

deforestation and increased 

human-wildlife interactions. 

COVID-19,Ebola 

 

 

 SignificanceoftheResearch 

 

Environmental diseases pose a growing threat to public health, economies, and ecosystems, making their study 

increasingly important. The rising disease burden is alarming, with the World Health Organization (WHO) 

estimating that environmental factors contribute to 24% of global deaths, amounting to approximately 13.7 

million fatalities annually. Respiratory diseases, cardiovascular conditions, and waterborne illnesses are among 

the leading contributors to these numbers. Beyond health impacts, the economic costs of environmental 

diseases are staggering, reaching $8.1 trillion per year—roughly 6.1% of the global GDP. These costs stem 

from increased healthcare expenses, loss of productivity, and rising insurance burdens due to chronic illnesses. 

Climate change further exacerbates the issue, as rising temperatures expand the habitat range of disease-

carrying insects, leading to over 700,000 deaths annually from vector-borne illnesses such as malaria and 

dengue. Shifting weather patterns also contribute to food and water shortages, increasing the prevalence of 

malnutrition-related diseases. The impact of 

environmentaldiseasesisparticularlysevereonvulnerablepopulations,especiallylow-income communities with 

limited access to healthcare and weak environmental regulations. Children, the elderly, and individuals with 

preexisting health conditions face the highest risks. 

Long-termpublic health concerns add another layer of complexity, as prolonged exposure to environmental 

toxins can have multi-generational effects. Developmental disorders,hormonal imbalances, and reduced life 

expectancy are potential consequences of continued environmental degradation. Addressing these challenges 

requires urgent action, including stronger policies, technological advancements, and global cooperation to 

mitigate the impact of environmental diseases. 

http://www.jetir.org/


© 2025 JETIR June 2025, Volume 12, Issue 6                                                              www.jetir.org (ISSN-2349-5162) 

 

JETIR2506807 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org i50 
 

 

 

 HistoricalContext 

Historically, environmental diseases have evolved alongside industrialization and urbanization. Key milestones  

include: 

● 1952 Great Smog of London : Led to 12,000 deaths due to severe air pollution, prompting stronger air 

quality regulations such as the Clean Air Act of 1956. 

● Minamata Disease (1950s, Japan) : Mercury poisoning from industrial waste affected thousands, 

leadingtostricterchemicalwastepoliciesand internationalconventionson hazardous waste disposal.  

● Chernobyl Disaster (1986) : Radiation exposure caused thousands of cancer cases, highlighting 

nuclearsafetyconcernsand leadingtostricter internationalmonitoringof nuclear energy. 

● Love Canal Crisis (1970s, USA) : Toxic chemical waste dumping resulted in severe health conditions among 

residents, leading to the creation of the Superfund program for hazardous waste cleanup. 

● Recent Climate-Driven Epidemics : Increased cases of malaria, dengue, and Lyme disease due to 

globalwarming. Risingtemperaturesanddeforestationarecontributing to new outbreaks of zoonotic diseases like 

COVID-19. 

 Objectivesof theResearch 

 

This studyaims to- 

 

1.Analyze the key environmental factors contributing to diseases, such as pollution, 

climatechange,andindustrialtoxins,tohelppolicymakersandhealthcareproviders develop effective preventive 

measures. 

2.Examine the global burden and regional disparities of environmental diseases, 

highlightinghowdevelopingnationsaredisproportionatelyaffectedduetopoor sanitation, lack of clean water, and 

weak environmental regulations. 

3.Assess the long-term health impacts of exposure to environmental pollutants, including their links to chronic 

illnesses, developmental disorders, and immune 

systemsuppression,toemphasizetheneedforstricterregulationsandpublichealth interventions. 
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 DataRepresentation 
 

Figure1:GlobalDeaths(%)AttributabletoEnvironmentalFactors(WHO,2022) 

 

 

 

2. LITERATUREREVIEW 

Environmental diseases, which result from exposure to harmful environmental factors, have been a growing 

concern in medical and epidemiological research. Numerous studies have documented the severe health 

implications of pollution, climate change, and industrial activities on human populations. According to the 

World Health Organization (WHO), environmental factors contribute to nearly24%ofglobaldeaths, 

amountingto approximately 

13.7 million deaths annually. The burden of these diseases is disproportionately high in low- and middle-

income countries, where environmentalregulations are oftenweak, and access to healthcare is limited.  

One of the most widely studied environmental diseases is respiratory illness caused by air pollution. 

AstudybytheGlobalBurdenofDisease(GBD) found that air pollutioncaused6.7 million premature deaths 

worldwide in 2019, with 4.2 million attributed to outdoor air pollution and 2.5 million to household air 

pollution. Long-term exposure to pollutants like PM2.5 (fine particulate matter), nitrogen oxides (NOx), and 

sulfur dioxide (SO2) increases the risk of lung cancer, asthma, chronic obstructive pulmonary disease (COPD), 

and cardiovascular diseases. 

Waterborne diseases have also been extensively studied, particularly in regions with inadequate sanitation. The 

WHO estimates that contaminated water causes over 485,000 diarrheal deaths annually, with cholera, typhoid, 

and dysentery being the leading causes. Furthermore, 1 in 3 people worldwide lack access to safe drinking 

water, which exacerbates the spread ofthese diseases. Climate change has also emerged as a critical factor 
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influencing infectious diseases. Research has shown that rising global temperatures increase the habitat range 

of vector-borne diseases such as malaria and dengue fever. According to the WHO, vector-borne diseases 

account for more than 17% of all infectious diseases, causing over 700,000 deaths annually. 

 

 CausesofEnvironmentalDiseases 

 

Cause Description Impacton Health 

Airpollution Emissions from vehicles, 

industries, burning fossil fuels 

release pollutants like PM2.5, 

NOx, SO2, CO. 

Causes respiratorydiseases (asthma, 

COPD, lung cancer), cardiovascular 

diseases, and stroke. 

Waterpollution Contaminants like heavy metals, 

industrial waste, sewage, 

andagriculturalrunoff pollute 

water sources. 

Leads to waterborne diseases 

(cholera,typhoid,dysentery),kidney 

damage, and neurological disorders. 

Soilpollution Heavy metals, pesticides, and 

industrial waste contaminate 

agricultural land, affectingfood 

safety. 

Toxic food chains cause cancer, 

neurological disorders, and 

reproductive issues. 

Climatechange and 

rising temperatures 

Global warming alters weather 

patterns, causing extreme heat, 

floods,droughts,andhabitat 

Expands range of vector-borne 

diseases (malaria, dengue, Lyme 

disease),increasesheat-related 
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 shiftsfordisease vectors. illnesses. 

ndustrial waste and 

hazardouschemicals 

Factories release toxic waste into 

air, water, and soil, exposing

 people to carcinogens 

and endocrine disruptors. 

Causes cancer, birth defects, hormonal 

imbalances, and organ damage. 

Deforestation and 

loss of biodiversity 

Destroying forests reduces 

natural disease control, bringing 

humans into closer contact with 

wildlifepathogens. 

Leads to zoonotic diseases(COVID-

19,Ebola, Zika), increased vector-

borne diseases. 

 

 

 ImpactsofEnvironmentalDiseases 

 

 HealthImpacts 

 

Environmentaldiseases pose severe healthrisks, contributing to millions ofdeaths each year. Air pollution is 

one of the deadliest environmental hazards, causing approximately 4.2million premature deaths annually due to 

respiratory and cardiovascular illnesses. Prolonged exposure to pollutants like PM2.5, nitrogen oxides, and 

sulfur dioxide leads to an increased risk of lung cancer, stroke, and chronic obstructive pulmonary disease 

(COPD). Similarly, climate-sensitive diseases such as malaria and dengue fever are becoming more prevalent 

as global temperatures rise, with malaria alone accounting for over 400,000 deaths per year,90% of which 

occur in Africa. 

 EconomicBurden 

 

The economic impact of environmental diseases is staggering, affecting both healthcare systems and 

nationaleconomies. The global cost ofair pollution-related diseases is estimated at $8.1 trillion annually, which 

represents 6.1% of the global GDP, according to the World Bank.Climatechange-inducedhealthconditions, 

including malnutrition, respiratorydiseases, and heat stress, are projected to cost $2–4 billion per year by 2030, 

further straining global healthcare resources. The burden of waterborne diseases on developing economies is 

also immense, with inadequate sanitation and poor infrastructure leading to an estimated $260 billion 

inannualeconomic lossesdueto healthcare costsandreducedworkforce productivity. 

 SocietalImpacts 

 

The societal consequences of environmental diseases extend beyond individual health and economic losses, 

leading to large-scale displacement, inequality, and social instability. Climate-related disasters, such as 

droughts, floods, and wildfires, displace an estimated 20 million people per year, forcing them to migrate in 

search of safer living conditions. This displacement disproportionately affects low-income communities, 

exacerbating social and economic inequalities. 
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 ResearchGapsinEnvironmentalDiseases 

 

Despite extensive studies on environmental diseases, several critical research gaps remain. These gaps hinder 

the development of effective policies, preventive strategies, and treatment methodsto address the growing 

burden of environmentally linked health conditions. Morein-depth research is needed to fully understand long-

term impacts, regional disparities, and the effectiveness of mitigation measures. 

 LimitedUnderstandingofMicroplasticsandTheirHealthEffects 

 

Microplastics have emerged as a significant environmental contaminant, with humans 

estimatedtoingestupto5gramsperweekthroughfood,water,andair.However,the long-term health consequences of 

microplastic exposure remain largely unknown. Studies have suggested potential links to endocrine disruption, 

immune system alterations, and even cancer, but there is insufficient research on how these particles 

accumulate in the body and their systemic effects over time. 

 InadequateResearchonthe MentalHealthImpactofEnvironmentalChanges 

 

While air pollution, climate change, and natural disasters are known to cause stress, anxiety, and depression, 

their precise effects on mental health have not been sufficiently studied. Climate-induced displacement, 

extreme weather events, andexposureto pollutantshave been associated with increased cases of post-traumatic 

stress disorder (PTSD), anxiety disorders, 

anddepression,yetmoststudiesfocusonphysicalhealthratherthanpsychological well-being. 

 GapsinRegionalDataandDisproportionateFocusonDevelopedCountries 

Most research on environmental diseases has been conducted in high-income countries,where data collection 

and monitoring systems are well-established. However, developing nations, which bear the highest burden of 

pollution-related illnesses and climate-sensitive diseases, lack comprehensive studies. Africa, South Asia, and 

parts of Latin America have limited epidemiological data on the prevalence and severity of diseases linked to 

environmental changes. 

 InsufficientDataonEmergingEnvironmentalHealthThreats 

 

New environmental health threats continue to emerge, including antibiotic-resistantpathogens linked to 

industrial pollution, endocrine-disrupting chemicals from plastics, and increased allergen production due to 

climate change. However, research on these emerging threats is still in its early stages. Understanding how 

industrial pollutants contribute to antibiotic resistance, how hormonal imbalances result from chemical 

exposures, and how climate change influences the prevalence of respiratory allergies requires 

urgentinvestigation. 
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3. METHODOLOGY 
 

Figure2:Flowchartrepresentingenvironmentaldisease processanditsremedies 

Environmental diseases arise due to prolonged exposure to pollutants, chemicals, and other hazardous 

environmental factors. Research indicates that 70-90% of chronic disease risks stem from environmental 

exposures rather than genetic predisposition. Despite the growing importance of environmental factors, 

traditional epidemiological studies often focus more on genetic risks, neglecting the significance of external 

exposures. This paper aims to explorethe role ofenvironmental factors in disease causation and present viable 

remedies to mitigate these risks. 

 EnvironmentalFactorand DiseaseRisk 

 

One of the major contributors to environmental diseases is air pollution, which encompasses harmful 

substances like particulate matter (PM), nitrogen oxides (NOx), sulfur dioxide(SO2), volatile organic 

compounds (VOCs), and heavy metals. Exposure to these pollutants has been linked to a range of diseases, 

including chronic obstructive pulmonary disease (COPD), asthma, cardiovascular diseases, and cancer.  

Airborne pollutants can penetrate deep into the respiratory system, leading to inflammatory 

responses,oxidativestress,andDNAdamage,therebyincreasingtheriskofchronicailments. Additionally, 

environmental exposures such as heavy metal contamination (lead, mercury, cadmium) have been associated 

with neurological disorders, developmental delays in children, and endocrine disruptors.  

 TheRole oftheExposome 

 

A comprehensive understanding of environmental disease requires the concept of the exposome, which refers 

to the totality of environmental exposures an individual encounters throughout their life. Unlike traditional 
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studies that focus on isolated pollutants,  

theexposomeapproachconsiderscumulativechemicalinteractions,diet,lifestyle, infections,and psychosocial 

stressors. Recent research suggests that environmental monitoring shouldextend beyond external pollutants to 

include internal biochemical alterations caused by oxidative stress, gut microbiota imbalances, and immune 

dysfunction. 

 

 

 RemediesandPreventive Measures 

Category RemediesandPreventiveMeasures ImplementationStrategies 

Airpollution 

control 

measures 

 

● Implementation of air quality standards 

(e.g., WHO, EPA guidelines) 

● Adoption of clean energy sources 

(solar, wind) to replace fossil fuels 

● Catalytic converters and improved 

emission controls in vehicles 

● Green urban planning,including 

increased vegetation and green spaces to 

absorb pollutants 

 

● Governmentregulationsand policies 

● Renewableenergyinitiatives 

● Technologicaladvancements in 

emission control 

● Urban development and 

sustainability projects 

Personal 

protective 

measures 

 

● Use of high-efficiency particulate air 

(HEPA) filters in indoor settings 

● Face masks and air purifiers in high-

pollution areas 

● Increased awareness and health 

screenings for high-risk population 

 

● Home-based air purification 

solutions 

● Public health awareness programs 

● Targeted screening for 

at-risk populations 
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Publichealth 

interventions 

 

● Stricter industrial regulations to 

minimize emissions and waste disposal 

● Regular environmental 

monitoring programs for pollutants 

● Community education 

programs on reducing exposure to 

environmental hazards 

 

● Legislativeenforcementof pollution 

standards 

● Continuousmonitoringand reporting 

systems 

● Grassroots community 

engagement and advocacy 

4. REMEDIESANDSOLUTIONS 

 
 Medical Solutions 

 

Environmental diseases require diverse medical solutions, including targeted treatments, vaccines, and public 

health interventions. Respiratory diseases caused by air pollution are managed using bronchodilators, 

corticosteroids, and oxygen therapy, with pulmonary rehabilitation aiding chronic cases. Waterborne diseases 

like cholera and typhoid are treated with oral rehydration therapy (ORT), antibiotics, and antiviral drugs. 

Preventative measures include improved sanitation infrastructure. Vector-borne diseases, exacerbated by 

climate change, require antimalarial drugs, supportive care, and vector control measures such as insecticide-

treated bed nets. Chemical exposure diseases, resulting from heavy metal contamination, are treated with 

chelation therapy and detoxification programs, while regulations on industrial emissions help reduce risks.  

Vaccination plays a crucial role in disease prevention. Malaria and dengue have dedicated vaccines such as 

RTS,S and Dengvaxia. Similarly, waterborne diseases are preventable through typhoid and cholera vaccines, 

and pollution-related respiratory infections can be mitigated with pneumococcal and influenza vaccines. Public 

health measures, including nationwideairqualitymonitoring,government-led waterpurification,and 

industrialpollution control, further reduce disease burden. 

 

 TechnologicalInnovations 

Modern technology offers critical solutions for mitigating environmental diseases. Air purificationtechnologies 

likeHEPAfilters,smogtowers,andcatalyticconvertershelpreduce 

airbornepollutants.Waterfiltrationadvancements, includingreverseosmosis, nano-filtration, and desalination 

plants, ensure safe drinking water, while portable water purifiers provide solutions in disaster-stricken areas. 

Transitioning to renewable energy sources such as solar, wind, and hydroelectric power significantly reduces 

pollution. Additionally, the rise of electric vehicles (EVs) contributes to lower emissions and improved urban 

air quality. 

 

 Policy Solutions 

Government regulations play a vital role in controlling environmental hazards. Emission control laws regulate 
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industrial and vehicular pollution, while clean energy incentives 

encouragetheadoptionofrenewabletechnologies.Stricterwatersafetystandardsensure 

cleaner drinking water by controlling wastewater treatment and industrial discharge. Notable policies include 

the Clean Air Act, which governs air pollution, and hazardous waste management lawsthat 

mandateproperdisposaloftoxicsubstances.Additionally,biodiversity conservation laws protect natural 

ecosystems and help curb zoonotic disease transmission. 

 

 Community-DrivenEfforts 

 

Grassroots initiatives also contribute significantly to combating environmental diseases. Awareness campaigns 

educate the public on pollution’s health impact and promote sustainable practices. Schools and workplaces 

encourage eco-friendly habits like reducing single-use plastics and afforestation efforts. NGOs play a key role 

in reforestation programs and operate community health clinics in highly polluted regions. Sustainable 

practices suchas developing urban green spaces, reducing plastic consumption, and implementing circular 

economy principles further aid environmental conservation. 

5. CONCLUSION 

 
Environmental diseases are a growing global concern, with air pollution, watercontamination, climate change, 

and hazardous chemicals contributing significantly to the burdenofdisease. The findings ofthis studyhighlight 

theurgent need for stronger regulatory frameworks, effective mitigation strategies, and increased public 

awareness to address these challenges. The economic impact ofenvironmentaldiseases is substantial, costing 

trillions of dollars annually in healthcare expenses and lost productivity, further underscoring the importance 

of immediate intervention. 

Preventive measures such as stricter air and water quality regulations, green urban planning, sustainable energy 

transitions, and improved waste management can significantly reduce the incidence of environmental diseases. 

Additionally, community-driven initiatives, technological advancements, and international cooperation are 

essential to mitigating the long-term effects of environmental hazards. 

While significant progress has been made in understanding environmental diseases, research gaps remain, 

particularly regarding the long-term effects of emerging pollutants such as microplasticsandantibiotic-

resistantpathogens.Futurestudiesshouldfocusonregion-specific data collection, mental health impacts of 

environmental degradation, and the effectiveness of various intervention strategies. 

Inconclusion,tacklingenvironmentaldiseasesrequiresacollaborativeapproachinvolving 

governments, industries, healthcare professionals, and the public. By implementing sustainable policies, 

promoting research-driven solutions, and fostering global cooperation, we can work toward a healthier, safer 

environment for future generations. 
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6. STUDYLIMITATIONS 

 
While this research provides valuable insights into environmental diseases and potential remedies, it has 

several limitations. One key challenge is the lack of region-specific data, as most findings are based on global 

statistics, whereas pollution levels, climate conditions, and 

healthcareinfrastructurevarywidely.Morelocalizedstudiesareneededforeffective policy-making. Additionally, 

while the short-term health effects of pollution and chemical exposure are well-documented, their long-term 

consequences, such as genetic mutations and cumulative disease risks, require further investigation. The study 

also relies heavily on existing literature, which, though valuable, may not fully capture rapidly evolving 

environmental conditions. Real-time data collection would provide more accurate assessments. Another 

overlooked aspect is the mental health impact of environmental stressors, including anxiety, depression, and 

trauma linked to pollution and climate change. Finally, while this research outlines various policy 

interventions, it does not assess their effectiveness in different regions, highlighting the need for deeper policy 

evaluation. 

7. FUTURERESEARCHANDPOSSIBILITIES 

 
Future research should focus on real-time environmental monitoring using IoT sensors and AI-driven analytics 

to track pollution levels and predict disease outbreaks. Conductingregion-specific studies would help tailor 

interventions based on local pollution patterns and socio-

economicfactors.Longitudinalhealthstudiesarealsonecessarytoexaminethe long-term effects of environmental 

toxins on human health, including potential genetic impacts. Additionally, moreresearchis 

neededonthepsychologicaleffectsofclimatechange and pollution, as well as the health risks of emerging 

pollutants like microplastics and nanoplastics. Evaluating the effectiveness of existing policies and 

international agreements would provide insight into regulatory gaps, while studies on green technologies, 

sustainable practices, and community-driven initiatives could identify innovative ways to combat 

environmentaldiseases. Addressing these research areas will help develop more targeted and sustainable 

solutions for a healthier planet. 
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