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 Abstract 

This study presents a systematic review of published research articles based 
on pollution outcomes on physical health at a global, South Asian, and Bangla-
desh level between the years 2000 and 2024. The review employed the 
PRISMA 2020 framework to identify and evaluate peer-reviewed articles and 
credible reports which consider the health effects of exposure to air, water, 
soil, noise, and occupational pollution. Seventy studies were eventually incor-
porated by using explicit inclusion and exclusion criteria. The findings reveal 
air pollution as the highest contributor to a broad variety of non-communica-
ble diseases such as cardiovascular disease, stroke, chronic obstructive pul-
monary disease (COPD), and cancer. Communicable diseases such as diarrhea, 
typhoid, and hepatitis are strongly related to water pollution in low-income 
countries. Although pollution impacts are being addressed in high-income 
countries by establishing regulations, countries in South Asia, particularly in 
Bangladesh, are continuing to experience increased health challenges ascriba-
ble to poor governance, poor infrastructure, and industrial activity. The review 
also identifies critical research gaps, such as a lack of longitudinal and rural 
area-focused studies in Bangladesh. These findings emphasize the significance 
of integrated pollution control policy, population health strategy and collabo-
ration among regions to reduce pollution-related morbidity and mortality 
rates. The review enhances the broader understanding of environmental 
health disparities and provides a basis for policy and research on reducing en-
vironmental risks. 
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1. Introduction  

Environmental pollution has become a major global health issue that claims about nine million deaths a year; affecting 
one in every six people worldwide (Fuller et al., 2022; Clark et al., 2024). Environmental risk factors (air, water, soil, and 
occupation-related exposures to pollution) are considered the most likely cause of various physical health diseases, such 
as cardiovascular, respiratory, cancerous illnesses, or neurodevelopmental disorders (Landrigan et al., 2018; Prüss-
Ustün et al., 2016). In 2015 alone, the prevalence of fine particulate matter (PM 2.5) air pollution led to more than 4.2 
million deaths and 103 million disability-adjusted life years (DALYs), which classifies it as being a major cause of mor-
bidity and mortality globally (Cohen et al., 2017; Ruan et al., 2023). Although there have been some improvements in 
high-income contexts, the overall burden has been continuously high. Data indicate that low and middle incom
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-e countries contribute a disproportionate burden because of higher levels of pollution as well as less stringent environ-
mental policies (Clark et al., 2024; Moradi et al., 2023).  

South Asia is a well-known example of this disproportion, with a share of deaths around the globe related to ambient PM 
2.5 pollution, approaching 60 percent (Babatola, 2018; Cohen et al., 2017). Rapid industrialization, high population den-
sity, urban cities, and poverty are major reason behind this situation (Hasan et al., 2019; Noor et al., 2023; Irfan 2024). 
There are also massive soil and water pollution and high occupational health risks, which increases the danger of diseases 
caused by pollution (Noor et al., 2023; Liu et al., 2024). In Bangladesh, specifically, environmental health concerns are 
among the worst in the world. They encompass intolerable air pollution in urban hubs such as Dhaka, arsenic-contami-
nated groundwater, threatening millions of users, and toxic effluents of industrial enterprises that contaminate surface 
waters (Raessler, 2018; Islam & Mostafa, 2020). These overlapping exposures have led to high morbidity and mortality 
rates especially among the vulnerable groups. 

Nevertheless, there is a noticeable gap in knowledge even though ample research has been conducted concerning the 
health-related risks associated with pollution. The majority of the currently available literature only addresses one pol-
lutant or one specific health outcome; much less the total burden of cumulative physical health impacts of multiple envi-
ronmental routes, including air, water, and soil exposure and work-related exposures. Also, systematic reviews do not 
often divide the information into regional and national contextual information, and the South Asian region and Bangla-
desh, in particular, are underrepresented. As a result, understanding vulnerabilities and making evidence-based policy 
geographically are hindered by this knowledge gap.  

In an attempt to fill these gaps, the present systematic review aims to summarize the scientific literature published over 
the past 25 years (2000-2025) to articulate the burden of physical health diseases attributable to pollution on an inter-
national, regional (South Asia) and national (Bangladesh) scale. The synthesis of published literature will represent com-
prehensive estimation of physical health disease burden due to different types of environmental pollution, a clearer un-
derstanding of the explored themes and critical research gaps in different regions. The results are expected to inform the 
design of targeted, focused interventions in the fields of public health, evidence-based policymaking, and future research 
activities aimed at mitigating the health consequences of pollution in the most affected areas. Ultimately, it intends to 
stimulate global and regional action to reduce pollution and achieve improved health outcomes. 

2. Methodology 

The study has been carried out as a systematic review based on the PRISMA 2020 (Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses). Its purpose was to identify, assess and synthesize peer reviewed literature on the 
physical health effects of environmental pollution in the world, and more specifically in South Asia and Bangladesh. 

2.1. Databases Searched & Study Selection 

Search strings were developed using a combination of Boolean operators. Example keywords included: 

(“air pollution” OR “water pollution” OR “soil pollution” OR “noise pollution” OR “occupational exposure”) AND (“health” OR 
“disease” OR “mortality’ OR “burden”) AND (“Bangladesh” OR “South Asia” OR “global” OR “world”) 

Databases searched included Google Scholar and PubMed. As vast collection of literature has been collected for this re-
view, applying inclusion and exclusion criteria was must for study selection and quality assessment. Whole process is 
described in figure 1. Inclusion and exclusion of literature has been done through following the given information- 

Table 1: Applied Inclusion and Exclusion Criteria 

Component Inclusion Criteria Exclusion Criteria 

Population Human populations of all age groups globally, with spe-
cific focus on South Asia and Bangladesh 

Studies involving animals or la-
boratory models 

Exposure Environmental pollution (Air, Water, Noise, Soil, Occupa-
tional hazards) 

Studies without direct assess-
ment of pollution exposure 
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Outcomes Physical health effects including Respiratory diseases, 
CVDs, Cancers, Gastrointestinal disorders, Reproductive 
and developmental effects, Mortality 

Studies focusing exclusively on 
mental health or psychological 
outcomes 

Study Types Peer-reviewed: – Observational (cohort, case-control, 
cross-sectional)– Systematic reviews and meta-analyses 
– Credible grey literature (e.g., institutional reports) 
published between January 2000–June 2025 

Editorials, commentaries, confer-
ence abstracts without full text; 
non-English articles 

 

2.2. Data Extraction and Synthesis 

To extract data from collected literatures, a comprehensive literature matrix was created to capture all informative data 
like- study location, context, pollution type, impacts and disease name, methods of the study, key findings, limitations and 
finally author information and publication year. Collected information has been checked thoroughly and findings are 
presented based on global, regional and national scale. A comparative summary of findings has also been provided in 
discussion section. 

Figure: Adapted PRISMA Framework  

 

3. Result 

3.1. Global Burden of Pollution Induced Physical Health Diseases  

Research on the burden of physical health diseases globally due to environmental pollution (including air, water, soil, 
noise, and chemical exposures) has been increased significantly. There is an extensive body of reviews and findings re-
lated to global health studies (Manisalidis et al., 2020; Landrigan & Fuller, 2015; Kampa & Castanas, 2008) that link var-
ious environmental pollutants to a broad range of physical health outcomes. These outcomes include respiratory and 
cardiovascular disease, cancer, neurological impairments, or reproductive disorders. Out of them, the most thoroughly 
investigated and deeply linked to morbidity and mortality is air pollution, especially exposure to fine particulate matter 
(PM 2.5) and ozone (Manisalidis et al., 2020; Chen et al., 2024). 
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Table 2: Summarization of Pollution Induced Physical Health Diseases Globally 

Reference Pollution Type Health Outcomes Context Study Design 

Landrigan & 
Fuller (2015); 
Gyawali et al. 
(2023) 

Air, water, soil Respiratory diseases, CVDs, 
gastrointestinal diseases, can-
cer, mental illness 

Low- and middle-
income country 
burden 

Review 

Manisalidis et al. 
(2020); Kampa 
& Castanas 
(2008); Chen et 
al. (2024) 

Air Respiratory diseases, CVDs, 
neurological disorders, skin 
damage, systemic effects 

Health impacts 
and disparities 

Literature re-
view / data 
analysis 

Xu et al. (2022); 
Liu et al. (2022) 

Air, heavy metals, endo-
crine-disrupting chemi-
cals 

Cancer, respiratory diseases, 
reproductive health issues, en-
docrine disorders, neurological 
disorders 

Global review and 
health emergen-
cies 

Epidemiologi-
cal and patho-
logical review 

Shetty et al. 
(2023); Fuller et 
al. (2022); Adi-
gun & Odeleye 
(2025) 

Air, water, soil, chemi-
cals, noise 

Cancer, CVDs, respiratory dis-
eases, neurological disorders, 
non-communicable diseases, 
pollution-related mortality 

Pollution burden 
and global trends 

Review / the-
matic review 

 

According to the Global Burden of Disease study, it is estimated that approximately 9 million premature deaths occur 
every year which are caused due to pollution with LMICs suffering the highest impact of it due to poor infrastructure, 
industrial pollutants, and lack of policies (Fuller et al., 2022). Chronic exposure disproportionately impacts vulnerable 
groups. Children and the elderly have been found to associate significantly with pollution leading to an unfavorable 
chronic disease prognosis as seen over time in China and other countries (Fan et al., 2021). New emerging issues are 
health impacts of heavy metals and endocrine disrupting chemicals (EDCs) that were linked with developmental and 
hormonal diseases (Xu et al., 2022). Sound pollution is also gaining its weight in CVDs and nervous disorders especially 
in overpopulated and urbanized environments (Anees et al., 2017). 

3.2. Burden of Pollution Induced Physical Heath Diseases in South Asia  

The situation in South Asia is characterized by a severe environmental health crisis with a heavy burden of disease caused 
by air, water and soil contamination. The most urgent danger is ambient and household air pollution. Research conducted 
in India, Nepal, Bangladesh, Pakistan, and Sri Lanka associates air pollution with an array of health problems such as 
asthma and COPD, as well as cardiovascular and neurodegenerative diseases and even diabetes (Abdul Jabbar et al., 2022; 
Yamamoto et al., 2014). Severe exposure to PM 2.5 and black carbon in urban settlements (like Karachi) is leading to 
higher rates of cardiopulmonary mortality in general and among children in particular (Sannoh et al., 2024). 

Table 3: Overview of Pollution Induced Physical Health Diseases in South Asia 

Reference Region Pollution Type Health Outcomes Context Study Design 

Abdul Jabbar et 
al. (2022); 
Yamamoto et al. 
(2014); Sannoh 
et al. (2024); Ho 
et al. (2014); 
Irfan (2024) 

South Asia 
(incl. Paki-
stan, India, 
Bangladesh, 
Nepal) 

Outdoor air pollu-
tion (PM2.5, PM10, 
black carbon, NO₂, 
haze) 

CVDs, respiratory in-
fections, asthma, can-
cer, diabetes, psycho-
logical stress, respir-
atory mortality 

Air quality 
trends and 
health impacts 

Data analysis, 
systematic re-
view, health 
risk assess-
ment, surveys 

Rafiq et al. 
(2023); Sly et al. 
(2019) 

South Asia & 
Southeast 
Asia 

Indoor air pollu-
tion (biomass fuel, 
indoor smoke) 

Respiratory diseases, 
cardiovascular risks, 
waterborne diseases 

Women’s and 
children’s 
health impacts 

Systematic re-
view, review-
based assess-
ment 
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Noor et al. 
(2023)  

Pakistan, In-
dia, Bangla-
desh, Nepal 

Water pollution 
(arsenic, fluoride, 
pathogens) 

Cancer, skeletal fluo-
rosis, diarrheal dis-
eases 

Groundwater 
contamination 
and health risks 

Field measure-
ments, health 
risk assess-
ment 

Liu et al. (2024)  South & East 
Asia (India, 
Bangladesh, 
China) 

Soil pollution 
(heavy metals: Cd, 
Pb, Cr) 

Carcinogenesis, neu-
rotoxicity, food chain 
contamination 

Soil contamina-
tion disparities 
and remedia-
tion 

Meta-analysis, 
remediation 
trials 

Chen et al. 
(2023); Khaiwal 
et al. (2016) 

South Asia 
(India, Ne-
pal) 

Noise pollution 
(traffic, industrial) 

Hypertension, sleep 
disturbance, cardio-
vascular stress 

Non-auditory 
health impacts 
in urban areas 

Sound meas-
urements, 
cross-sectional 
surveys 

Jahan et al. 
(2023)  

South Asia 
(India, Ne-
pal, Bangla-
desh) 

Occupational expo-
sures (vehicular 
emissions, noise, 
UV) 

Respiratory illness, 
hearing loss, muscu-
loskeletal disorders 

Health risks 
among traffic 
police 

Systematic re-
view 

Suk et al. (2003)  Southeast & 
South Asia 

Lead, endocrine-
disrupting chemi-
cals, persistent or-
ganic pollutants 

Developmental is-
sues, neurobehav-
ioral disorders, re-
productive disorders 
in children 

Environmental 
threats to chil-
dren’s health 

 

 

The adverse exposure of indoor air pollution due to biomass burning in rural households is particularly a burden on 
women and children, continuing to worsen conditions of respiratory and cardiovascular problems (Rafiq et al., 2023). 
Pollutant rates have subsequently regained pre-COVID-19 levels even after temporary flattening when undergoing lock-
downs, showing that there was a systematic breakdown in pollution control. 

Persistent organic pollutant and heavy metal pollution are regional threats too. Research has cited prevalence of lead 
exposure and EDCs as the reason behind cognitive impairments, immune depression and growth disorders among chil-
dren (Suk et al., 2003). Further regional threats, acute respiratory health effects and mental stress that can affect mental 
health, a poorly studied field, are seen in the case of the 2013 Haze incident in Singapore (Ho et al., 2014). 

3.3. Burden of Pollution Induced Physical Heath Diseases in Bangladesh 

One of the major environmental health hazards is air pollution in Bangladesh, especially, in its metropolitan areas such 
as Dhaka. Several articles (Rahman et al., 2025; Islam et al., 2024) state that there are strong correlations between PM 
2.5 and PM 10 exposure and the rates of respiratory and CVDs. More risks are experienced by vulnerable groups such as 
children, the residents of the roadside, and marginalized communities (Khuda, 2020; Rahman et al., 2019). Still, research 
is narrowed by being reliant on self-reports and cross-sectional designs, and some studies lack clinical confirmation and 
longitudinal follow-ups (Siddiqui et al., 2020; Dibya et al., 2023). 

Table 4: Overview of Air Pollution Induced Physical Health Diseases in Bangladesh 

Reference Health Outcomes Context Study Design 

Khuda (2020)  Stroke, lung cancer, 
COPD, heart disease, 
lower respiratory tract 
infections (LRTIs), res-
piratory diseases, high 
mortality 

Air pollution levels and urban 
roadside pollution health risks 
in Dhaka 

Assessment / Review / Commen-
tary 

Khandker et al. 
(2023); Siddiqui 
et al. (2020); Is-
lam et al. (2024) 

COPD, lung cancer, is-
chemic heart disease, 

National and urban air pollu-
tion burden and health impacts 

Review / Narrative review / Com-
mentary 
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stroke, CVDs, respira-
tory diseases, cancer, 
mortality 

Rahman et al. 
(2019); Raza et 
al. (2023) 

CVDs, lung cancer, 
COPD, stroke, LRTIs 

Air pollution trends, synthesis 
of primary and global data 

Cross-sectional / Mixed methods 

Rahman et al. 
(2025)  

Respiratory diseases, 
CVD, multiple self-re-
ported health issues 

Air pollution in urban margin-
alized areas 

Cross-sectional survey 

Dibya et al. 
(2023)  

Asthma, COPD Respiratory impacts of air pol-
lution 

Viewpoint / Review 

Hossain et al. 
(2022)  

Eye irritation, head-
aches, COPD, skin can-
cer, hypertension 

Public and physician percep-
tions of air pollution 

Perception survey 

 

Surface and groundwater in Bangladesh face serious public health risks, especially due to heavy metal contamination, 
microbial pollution, and toxic nitrates. Other risk findings of carcinogenic nature were related to the presence of riverine 
heavy metals (Hasan et al., 2021) and children experiencing chronic illnesses related to nitrates (Muhib et al., 2023). 
There is consistent evidence of outbreaks of waterborne diseases in highly polluted regions of the river, like the 
Buriganga (Bilal et al., 2023; Pasha et al., 2023). However, a large part of the current evidence is regionally limited and 
cannot be directly related to clinical correlation which explains the necessity to conduct nationwide exposure-health 
correlation studies. 

Table 5: Overview of Water Pollution Induced Physical Health Diseases in Bangladesh 

Reference Health Outcomes Context Study Design 

Parvin & Tareq 
(2021); Hasan et 
al. (2021) 

Anemia, brain damage, cancer, kidney issues, 
non-carcinogenic and carcinogenic risks 
(e.g., from cadmium) 

Landfill leachate and 
heavy metal contami-
nation in rivers 

Risk assessment / Em-
pirical field-lab study 

Halder & Islam 
(2015); Pasha et 
al. (2023) 

Skin disease, diarrhea, respiratory issues, 
yellow fever, increased waterborne diseases, 
poor hygiene 

River pollution and 
community health 

Empirical field / case 
study 

Hasan et al. 
(2019); Bilal et 
al. (2023) 

Cholera, typhoid, polio, cancer, kidney issues, 
waterborne diseases, cryptosporidiosis, 
heavy metal toxicity 

National water pollu-
tion and public health 

Review / Systematic 
review & meta-analy-
sis 

Uddin & Jeong 
(2021); 
Chakraborty et 
al. (2019) 

Cancer, diarrhea, reproductive effects, cardi-
ovascular disease, abdominal pain 

Urban river pollution 
and saline water in-
trusion in coastal ar-
eas 

Monitoring & risk as-
sessment / Cross-sec-
tional empirical 

Brinkel et al. 
(2009)  

Arsenicosis, mental health issues Mental health impacts 
of arsenic exposure 

Review 

Muhib et al. 
(2023)  

Chronic health risks, especially in children Groundwater nitrate 
pollution risk 

Systematic review & 
risk analysis 

 

A less understood and increasingly important issue is the pollution of the soil, especially by heavy metals present in 
industry and mining regions. Self-reported respiratory and dermatological disorders corresponding to exposure to toxic 
soil were reported in the field studies of coal-rich lands (Habib et al., 2023; Islam et al., 2023). General analyses (Islam et 
al., 2018; Majumder et al., 2021) cite carcinogen- and system-hazards by food-chain contamination. Nonetheless, national 
scope in research and clinical outcome validation is missing, thus restricting policy applicability. 

Table 6: Overview of Soil Pollution Induced Physical Health Diseases in Bangladesh 

Reference Health Outcomes Context  Study Design 
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Jahan et al. 
(2024); Habib et 
al. (2023); 
Chakraborty et al. 
(2023); Kumar et 
al. (2022); Islam et 
al. (2018) 

Cancer risk, carcinogenic and 
non-carcinogenic health risks 
from arsenic, cobalt, chro-
mium, and other heavy metals 

Soil contamination and health 
risks near coal mining, contam-
inated rice and groundwater 

Empirical field studies, lit-
erature review, risk as-
sessments 

Muhib et al. 
(2023); Siddique 
et al. (2020) 

Chronic disease risks, particu-
larly in children, including 
non-carcinogenic risks 

Risk analysis of nitrate pollu-
tion and child health risks from 
soil contamination 

Systematic review, field 
studies, risk indices 

Islam et al. (2023)  Respiratory problems, skin 
diseases, other health issues 

Community health impacts in 
mining areas 

Field surveys, self-re-
ported data 

Majumder et al. 
(2021)  

Long-term adverse health ef-
fects from lead exposure 

Lead exposure health review Critical literature review 

 

It is more commonly understood that urban noise can affect stress, sleep disturbance, and cardiovascular symptoms. 
According to cross-sectional surveys (Rahman et al., 2022; Quader et al., 2024), noise-induced health effects are ex-
tremely high in student and industrial groups. However, the research is modest in size, based on subjective evaluations, 
and it does not adequately represent rural and occupational exposures (Sarker et al., 2023). 

Table 7: Overview of Noise Pollution Induced Physical Health Diseases in Bangladesh 

Reference Health Outcomes Context Study Design 

Rahman et al. 
(2022); Quader et 
al. (2024); Islam et 
al. (2016); Islam et 
al. (2015); Alam et 
al. (2016) 

Deafness, insomnia, headaches, hear-
ing problems, heart disease, stress, fa-
tigue, sleeplessness, bad temper 

Noise pollution from traf-
fic, industrial, hospital, 
roadside sources 

Cross-sectional sur-
veys, noise measure-
ments, worker inter-
views, questionnaires 

Sarker et al. 
(2023); Hossain & 
Shahriar (2024) 

Auditory damage, nervous system 
damage, insomnia, cardiovascular and 
neurological disorders, sleep disrup-
tion, cardiovascular ailments 

Noise pollution health re-
view and traffic noise im-
pacts 

Literature review, 
noise measurement, 
statistical analysis 

 

Bangladesh has prominent examples of industrial and informal-sector workers facing a number of occupational hazards. 
Empirical researches conducted among employees in the field of tannery, batteries, and garments show a high occurrence 
of respiratory, skin, and musculoskeletal diseases (Islam et al., 2024; Das et al., 2024). Issues of stress and physical strain, 
especially caused by work, are reported by female workers. Nevertheless, the majority of the research pieces have lim-
ited, local populations samples and rely on self-reporting, thus demanding longitudinal sectoral health monitoring. 

Table 8: Overview of Occupational Pollution Induced Physical Health Diseases in Bangladesh 

Reference Health Outcomes Context Study Design 

Sumit et al. 
(2020); Sultana et 
al. (2021); Jaman 
et al. (2024); Rab-
bani et al. (2021); 
Islam et al. (2014) 

COPD, respiratory problems and 
symptoms, skin diseases, breath-
ing difficulties, fever 

Occupational health in industrial 
workers including garment sec-
tor and general workplaces 

Cross-sectional hos-
pital- and commu-
nity-based surveys 

Das et al. (2024); 
Yuan et al. (2022) 

Insomnia, pain, memory loss, hy-
pertension, occupational stress 

Occupational health surveys, 
stress-related health risks, with 
higher risks reported in women 

Cross-sectional em-
pirical surveys 

Halder et al. 
(2024)  

Injuries, musculoskeletal disor-
ders, skin diseases, respiratory is-
sues 

Occupational health in fisher 
communities 

Mixed methods 
(qualitative and 
quantitative) 
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The combined impact of multi-source pollution is reflected by integrated assessments. Case studies (Azom et al., 2012; 
Nahar et al., 2021) and reviews (Islam & Majumder, 2013; Hossain et al., 2015; Hasan et al., 2019) outline co-occurring 
exposures that lead to the development of coronary artery disease, arsenicosis, and other illnesses. These data imply 
additive, synergistic health risk, but exposure modeling of these multiple factors is poorly developed and exposure data 
are minimal at the national level.  

4. Discussion 

4.1. Main Pollution-Health Trends 

This systematic review identifies physical health diseases caused by pollution as a recurrent and complicated universal 
health issue. Air pollution is the most researched and the most noteworthy, with PM 2.5, ozone, and heavy metals being 
attributed to a wide variety of health complications, including cardiovascular, respirator, neurological, and cancer-related 
health problems (Manisalidis et al., 2020; Fuller et al., 2022; Chen et al., 2024). After air pollution, greater researched is 
water pollution, in LMICs, where poor hardware and surveillance combination increase exposure and disease burden 
(Gyawali et al., 2023). Occupational exposures to health hazards, especially heavy metals, agrochemicals and industrial 
toxins, are linked to carcinogenesis and neurotoxicity with a substantial research gap (Xu et al., 2022). Another emerging 
issue concerns noise pollution, and it has been reported to cause cardiovascular and mental health disorders (Anees et 
al., 2017). 

High poverty levels, urban crowding, and high levels of industrialization combine to pose environmental health chal-
lenges in the region of South Asia. Arguably common sources of pollution to which the populations are repeatedly ex-
posed are ambient air pollution, indoor use of biomass fuels and exposure to toxic metals. Women, children, and low-
income communities are the disproportionate group of exposures. However, much of the local evidence relies on cross-
sectional or modeled data and few longitudinal or clinical researches except India and urban areas. Particularly, Bangla-
desh exemplifies these tendencies as extreme air and water pollution are evident in urban and industrial regions. Dhaka 
is affected by extremely dangerous PM2.5 pollutions, and rural locations involve groundwater pollution and new limita-
tions of soil. But in Bangladesh, studies are largely urban centered and focused on only a few industries, and rural, noise, 
and multisource exposure studies are minimal. Cross-sectional designs also reduce the ability to interpret causally, being 
dominant. 

4.2. Cross Regional Comparisons  

Health effects caused by pollution reflect various contributing factors globally- air (e.g. PM 2, 5, NOx, ozone), water (heavy 
metals, harmful microorganisms, chemical), soil (industrial wastes, agrochemicals), occupational attacks. These sources 
are also shared by South Asia with the additional serious problem of indoor biomass burning and uncontrolled seasonal 
haze and industries. The case of pollution is similar in Bangladesh, where both regional and local stressor is reflected in 
high urban air pollution rates in Dhaka, high prevalence of arsenic and salinity in groundwater, and growing rates of soil 
degradation associated with rapid developments in industries. 

At all levels, respiratory and CVDs are predominant. Millions of premature deaths were diseases connected to global 
pollution, and South Asia has a greater experience of developmental disorders and neurological disorders caused by pol-
lutants such as lead and endocrine disruptors. Micro-level data in Bangladesh affirm that prevalence rates are high with 
asthma, COPD, cardiovascular complications, and pollution-related cancers. Environmental degradation and noise con-
tribute to such problems as occupational diseases and mental health concerns, which are increasing but not well-repre-
sented in national studies. 

Exposure distribution is not even across and within countries. Children, elderly, poor, and informal workers are consid-
ered vulnerable groups and have to be more exposed to it and are weaker when it comes to access to healthcare. In South 
Asia, the risks to health are enhanced by inequality and reliance on energy sources that are polluting along socio-eco-
nomic lines. Poor people living in cities and rural people are exposed to the highest level of risk in Bangladesh due to 
poor infrastructure, a lack of regulation, and awareness. 

4.3. Data and Methodological Limitations 

The studies conducted globally usually work with extensive data sets, longitudinal observations, and combined multi-
pollutant investigations. These techniques are much less prevalent in South Asia and hardly obtainable in Bangladesh. 
The majority of Bangladeshi studies are cross-sectional, which are based on short term or measuring at single sites, and 
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deal with individual pollutants. Such a methodological weakness limits causal comparisons and negatively affects an 
evaluation of cumulative or long-term exposure effects. 

Lack of longitudinal data in Bangladesh can be explained by a number of structural and resource-related limitations. To 
start with, research infrastructure (e.g. laboratories and monitoring stations) is skewed towards cities leaving rural data 
collection logistically difficult and expensive. Second, the funding of environmental health research is poorly developed, 
which decreases the possibility of the multi-year cohort studies. Third, there are no national coordinated surveillance 
systems that can allow the blending of environmental and the health data, reducing the scope of trend analyses. As a 
result, there is an underdeveloped evidence base on rural and multi-pollutants exposure. 

4.4. Implications for Policy and Research 

Global evidence base demonstrates the necessity of considering pollution mitigation strategies as part of health and sus-
tainable development agendas, cross-border cooperation, and stronger politics. The focus in South Asia should be focused 
on reinforcing the legal enforcement of environmental regulations, targeting the range of interventions to the risk profiles 
present in the area, and broadening the data collection systems that can lead to timely and proper exposure measures. 
In the case of Bangladesh, it is necessary to expand environmental surveillance through rural and peri-urban areas, en-
hance institutional capability with regard to monitoring and enforcing pollution prevention, and augment awareness of 
the people to potential health hazards associated with pollution. Protecting vulnerable groups, especially those residing 
in urban flashpoints and in industry areas needs to create specific interventions in form of balancing regulatory enforce-
ment and community support. There is a constant need to invest in long-term, multi-pollutant epidemiological studies, 
which provide policy relevant evidence strive to create. The development of multi-level, context-specific approaches, 
based on sound research, evidence-based policymaking, and community engagement is the most realistic way to curtail 
the burden of diseases due to pollution and to meet the health, environmental, and equity goals of SDGs. 

5. Conclusion 

This systematic review summarizes a strong base of international, regional and country specific evidence on the severe 
and complex health effects of environmental pollution. Pollution is a major source of morbidity and premature mortality, 
primarily via air, water, and ground exposures, occupational exposures and noise. The most intensively researched and 
still the greatest risk is air pollution. There is an ever-increasing role of heavy metals, endocrine-disrupting chemicals, 
and mixed exposures. Rural and urban South Asia and particularly Bangladesh are experiencing high pollution-related 
disease burdens because of explosive rates of urbanization, industrialization, weak infrastructure, and social disparity. 
Research is however very fragmented, predominantly cross-sectional or self-reported with few long term studies. In 
Bangladesh, pollution exposure is especially high in specific areas of cities and industries, and there are gaps in data on 
pollution in the rural areas, pollution at soil, occupational, and noise levels. 

It is evident that longitudinal and multi-pollutant research is required more. Advanced analyzes such as geospatial map-
ping and bio monitoring should be applied in the future studies. It is also necessary to understand social and economic 
aspects of risk. Increase of research capacity, improving regional cooperation and coordination will enhance the quality 
and relevance of the evidence to policy. Stricter policies towards regulation and enforcement of pollution in industries, 
transport and waste management should be introduced. Development of clean infrastructure and technology is ex-
tremely important, particularly in industrial and urban regions. Public health interventions are expected to create aware-
ness and offer focused screening to the susceptible groups. Further reduction in burden of disease may be achieved 
through inclusion of environmental health in planning of urban systems and safety at work.  

Finally, to meet the goals of sustainable development such as SDG 3 (Good Health and Well-being), SDG 6 (Clean Water 
and Sanitation), and SDG 13 (Climate Action), it is necessary to combat the risks of pollution. As the climate changes are 
augmenting the risk of hazards, mitigating the pollution, and establishing health resilience are crucial to achieving sus-
tainable development and ensuring the safety of vulnerable communities. 
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