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Abstract: Air pollution is a critical global health issue, responsible for millions of premature deaths each year. Despite
various regulations focusing on ambient air quality, personal exposure to pollutants remains a significant concern, often
influenced by individual behaviors and local pollution sources. This study examines the role of behavioral interventions in
reducing personal exposure to air pollutants and mitigating associated health risks. Key strategies include avoiding high
pollution periods, utilizing protective measures such as air purifiers and masks, adopting lifestyle changes like choosing
cleaner travel routes, and engaging in community-based air quality monitoring. These interventions can alleviate
respiratory symptoms, enhance cardiovascular health, and lower long-term risks of chronic diseases, including lung cancer
and heart disease. However, significant barriers, including socioeconomic disparities, cultural attitudes, and gaps in access
to pollution-reducing technologies, impede the widespread adoption of these behaviors. Vulnerable populations, including
children and the elderly, are disproportionately affected. Despite promising health benefits, there is a need for further
research on the long-term effects of exposure and the effectiveness of various behavioral strategies. This study calls for
greater integration of behavioral interventions with public health policies, improved access to monitoring technologies,
and continued research into innovative, sustainable solutions for mitigating personal exposure to air pollution. A holistic,
multi-faceted approach involving both individual actions and systemic changes is vital for addressing the public health
impacts of air pollution.

Keywords: Air pollution, behavioral interventions, personal exposure reduction, respiratory health, cardiovascular
diseases, socioeconomic barriers, public health, protective measures, long-term health effects, policy
recommendations

l. INTRODUCTION reduces lung function and contributes to respiratory issues,
) ] whereas carbon monoxide (CO) impairs oxygen transport,
Background on Air Pollution and Its Health Impacts leading to cardiovascular problems (Abid et al., 2024; Nawaz

et al., 2024). Additionally, volatile organic compounds (VOCs)

ir pollution is a significant global health crisis, causing play a role in ground level ozone formation and can cause
around 7 million premature deaths each year, mainly due to  respiratory irritation (Abid et al., 2024). Over 90% of the global
respiratory and cardiovascular diseases (WHO, 2021). The population resides in regions where air pollution exceeds
complexity of air pollution stems from a variety of pollutants,  recommended limits, leading to widespread acute and chronic
each with distinct health effects. Particulate matter (PMz.s and health consequences (Wa”banks et al, 2024) Vulnerable
PMio) is linked to respiratory diseases and cancer, as it can  groups, such as children and the elderly, are especially at risk
reach deep into the lungs (Abid et al., 2024; Wasi, 2024). of developing serious health conditions from prolonged
Nitrogen dioxide (NO:) is associated with mental health exposure to air pollution (Wasi, 2024). Beyond its direct health
disorders and increased hOSpitaI admiSSionS, while sulfur effectsl air po"ution exacerbates broader environmental
dioxide (SO:) exacerbates respiratory conditions such as asthma  challenges, including climate change, which further impacts air
(Abid et al., 2024; Nawaz et al., 2024). Ozone (Os) exposure  quality and public health (Nowbuth et al., 2024; Nawaz et al.,

Journal of Indian Association for Environmental Management 27 Vol. 45, No. 3 (2025), 27-37


mailto:shahnoorkhan249@gmail.com
mailto:sharda.dhadse@gmail.com
mailto:sharda.dhadse@gmail.com

2024). Addressing air pollution requires a comprehensive
approach, integrating mitigation strategies with policies
designed to enhance air quality and safeguard public health.

Importance of Personal Exposure Reduction

Reducing personal exposure to air pollutants is essential for
safeguarding individual health and well-being, particularly
given the limitations of existing air quality regulations. While
policies primarily focus on ambient air quality, they often
overlook localized pollution hotspots and indoor air pollution,
where harmful pollutants can accumulate (Seesaard et al., 2024;
Sanni et al., 2024). Individuals residing near industrial sites or
high-traffic areas may face persistent exposure despite
regulatory measures. Proactively adopting strategies such as
avoiding high-pollution areas, improving indoor ventilation,
and using air purifiers can help mitigate health risks. Reducing
exposure provides both immediate benefits, such as relief from
respiratory symptoms, and long-term advantages, including a
lower risk of chronic diseases like heart disease and lung cancer
(Hlophe et al., 2024). Furthermore, reduced pollution exposure
enhances overall well-being by improving cognitive function,
productivity, and quality of life, particularly for vulnerable
populations, including children and the elderly (Hlophe et al.,
2024). From an economic perspective, minimizing exposure
can lead to significant reductions in healthcare costs by
decreasing pollution-related illnesses. However, while
individual actions are crucial, comprehensive public health
protection also requires systemic improvements in air quality
management, enhanced regulations, and advancements in
pollution monitoring technology (Elbestar et al., 2024;
Sembiring et al., 2024).

Role of Behavioral Interventions in Mitigating Health Risks

Behavioral interventions are essential in reducing health
risks from air pollution by enabling individuals to adopt
protective strategies. These interventions complement policy
measures and regulatory actions by encouraging personal
responsibility in minimizing exposure. Effective behavioral
interventions include avoidance behaviors, such as staying
indoors during high pollution periods and choosing less
polluted travel routes, as well as protective measures like using
air purifiers and wearing N95 respirators (Huang et al., 2024).
Additionally, lifestyle modifications, such as reducing the use
of solid fuels for cooking, can significantly lower indoor
pollution exposure. Community engagement in air quality
monitoring and advocacy efforts further strengthens pollution
mitigation at a collective level. However, the effectiveness of
these interventions depends on individuals’ knowledge and
attitudes toward air pollution risks. Higher awareness and
perceived benefits of protective behaviors increase the
likelihood of their adoption (Huang et al., 2024). While
behavioral interventions play a crucial role in mitigating
exposure, they must be integrated with systemic changes and
policy initiatives to foster long-term improvements in air
quality and public health (Kato, 2024b).
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Il. SOURCES AND PATHWAYS OF PERSONAL
EXPOSURE TO AIR POLLUTION

Personal exposure to air pollution occurs through various
sources and pathways, which can be broadly classified into
outdoor and indoor air pollution (Fig. 1). Understanding these
sources and exposure mechanisms is crucial for implementing
effective behavioral interventions to minimize health risks.

Outdoor vs. Indoor Air Pollution
Outdoor Air Pollution

Outdoor air pollution, commonly referred to as ambient air
pollution, arises from both natural and human-made sources. It
consists of primary pollutants, which are directly released into
the atmosphere, and secondary pollutants, which result from
chemical reactions occurring in the air.

Major Sources of OQutdoor Air Pollution

e Vehicular Emissions: Exhaust from cars, trucks, and
motorcycles releases pollutants like nitrogen oxides (NOx),
particulate matter (PM), and volatile organic compounds
(VOCs), which contribute to smog formation (Pribadi et al.,
2025).

¢ Industrial Emissions: Factories and power plants release
pollutants such as sulfur dioxide (SO:), carbon monoxide
(CO), and heavy metals, significantly impacting air quality in
urban and industrial regions (WHO, 2021).

e Construction and Road Dust: Dust generated from
construction activities and unpaved roads contributes
significantly to PMio and PM..s levels, thereby deteriorating
indoor air quality and posing risks to respiratory health (Gulia
etal., 2019).

e Agricultural Activities: Open burning of crop residue and
the use of fertilizers release ammonia (NHs), VOCs, and
methane (CH.), leading to the formation of ground-level
ozone (O;) (Seesaard et al., 2024).

e Natural Sources: Volcanic eruptions, wildfires, and dust
storms contribute to PM, CO, and SO emissions, which can
spread over large distances (Pribadi, et al., 2025).

Indoor Air Pollution

Indoor air pollution arises from sources within homes,
workplaces, and public spaces, often leading to higher pollutant
concentrations than outdoor air due to poor ventilation.

Major Sources of Indoor Air Pollution

e Household Cooking and Heating: The use of solid fuels
(wood, coal, dung, and crop residue) in poorly ventilated
spaces generates PM, CO, NO, and polycyclic aromatic
hydrocarbons (PAHSs) (Balakrishnan et al., 2019).

e Tobacco Smoke: Secondhand smoke contains more than
7,000 chemicals, including benzene, formaldehyde, and
heavy metals, which contribute to respiratory illnesses (CDC,
2022).

¢ Building Materials and Furniture: Synthetic materials,
paints, and adhesives release VOCs such as formaldehyde,
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which can cause eye, nose, and throat irritation (Sonne et al.,
2022).

e Consumer Products and Household Items: Semi-volatile
organic compounds (SVOCs) such as PAHSs, phthalates,
brominated flame retardants, and organophosphate esters are
emitted from textiles, plastics, electronics, and other
consumer products. These compounds persist in indoor air
and dust, contributing to long-term human exposure and
potential endocrine, respiratory, and carcinogenic effects
(Rudel et al., 2003; Weschler & Nazaroff, 2008; Sonne et al.,
2022).

¢ Biological Contaminants: Mold, dust mites, pet dander, and
bacteria contribute to indoor air quality problems, leading to
allergic reactions and respiratory diseases (EPA, 2023).

e Household Cleaning Products: Many cleaning agents
release VOCs and chlorine-based compounds, which can
react with other pollutants to form secondary pollutants (Jahn
et al., 2023).
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Fig. 1 Sources of Air Pollution

TABLE 1
Major Air Pollutants and Their Health Effects

Pollutant Source
PMg2s (Fine Particles  Vehicular emissions, industrial
< 2.5 um) processes, wildfires, dust storms
PMao (Coarse Construction, road dust,

Particles < 10 pum) industrial emissions

NOx (Nitrogen
Oxides)

Vehicle exhaust, power plants,
industrial emissions

SO: (Sulfur Dioxide)  Burning of coal and oil,

industrial activities

0s (Ozone) Secondary pollutant formed
from NOx and VVOCs under

sunlight

VOC:s (Volatile
Organic Compounds)

Paints, solvents, cleaning
products, automobile emissions

CO (Carbon Vehicle exhaust, industrial
Monoxide) processes
Lead Industrial emissions, vehicular

leaded fuel, contaminated water
Major Pollutants and Their Health Effects
Particulate Matter (PM2sand PMio)

Particulate matter (PM) is generated from various sources,
including vehicle emissions, industrial processes, biomass
burning, and construction activities. PMs, composed of fine
particles smaller than 2.5 um, can reach deep into the lungs and
even enter the bloodstream, leading to severe health risks,
including heart attacks, strokes, and lung diseases (Brook et al.,
2010). PMyo, with coarser particles smaller than 10 um,
primarily affects the upper respiratory tract, causing irritation,
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Health Effects

Can penetrate deep into the lungs and enter the bloodstream,
increasing the risk of heart attacks, strokes, lung diseases,
respiratory infections, and cancer.

Causes upper respiratory tract irritation, exacerbates asthma,
bronchitis, and can lead to chronic obstructive pulmonary disease
(COPD).

Lung irritation, reduced immune function, exacerbation of
asthma, and increased susceptibility to respiratory infections and
lung diseases.

Causes respiratory problems, aggravates asthma, increases
hospital admissions for heart disease, and contributes to acid rain
formation.

Causes chest pain, coughing, throat irritation, and aggravation of
lung diseases like asthma and COPD.

Long-term exposure can cause neurological damage, liver and
kidney problems, cancer, and developmental issues in children.

Reduces oxygen delivery in the body, leading to dizziness,
headaches, shortness of breath, and can increase the risk of
cardiovascular diseases.

Neurotoxicity, kidney damage, developmental issues in children,
and increased risk of hypertension.

coughing, and exacerbation of respiratory diseases like asthma
and bronchitis (Pope & Dockery, 2006).

Nitrogen Oxides (NO,)

Nitrogen oxides (NOx) primarily emitted from vehicle
exhaust, power plants, and industrial activities, play a
significant role in the formation of smog and ground-level
ozone. Exposure to NOx can lead to lung irritation, reduced
immune function, and worsening of asthma symptoms,
particularly in children and individuals with pre-existing
respiratory conditions (WHO, 2021).
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Sulfur Dioxide (SO:)

Sulfur dioxide (SO2) is primarily emitted from the burning
of coal and oil in power plants, industrial facilities, and
refineries. Short-term exposure to SO: can trigger respiratory
problems such as bronchoconstriction and increased hospital
admissions for heart disease. Additionally, SO contributes to
acid rain formation, which can harm ecosystems and water
sources (Gurjar et al., 2008).

Ozone (03)

Ozone (Os) is a secondary pollutant generated through the
reaction of nitrogen oxides (NOx) and volatile organic
compounds (VOCs) under sunlight. As a key component of
urban smog, elevated levels of ground-level ozone can lead to
chest pain, coughing, throat irritation, and lung inflammation,
exacerbating respiratory conditions such as asthma and chronic
obstructive pulmonary disease (COPD) (WHO, 2021).

Volatile Organic Compounds (VOCs)

Volatile organic compounds (VOCs) originate from various
sources, including paints, solvents, cleaning products, and
vehicle emissions. These compounds contribute to the
formation of ground-level ozone and smog. Long-term
exposure to VOCs has been linked to neurological damage,
liver and kidney dysfunction, and an increased risk of cancer
(Tran et al., 2020).

The summary of major air pollutants and their health effects are
given in Table 1.

Exposure Pathways

Air pollutants enter the human body through three primary
pathways (Fig. 2)

Inhalation (Primary Pathway)

Inhalation is the most common and direct route through
which air pollutants enter the human body. Pollutants such as
PM: s, nitrogen dioxide (NOz2), ozone (O3), sulfur dioxide (SOz),
and carbon monoxide (CO) are breathed in through the nose or
mouth. These pollutants can reach deep into the lungs and, in
some cases, enter the bloodstream. The health risks associated
with inhalation include chronic obstructive pulmonary disease
(COPD), lung cancer, asthma exacerbation, and cardiovascular
diseases (Brook et al., 2010). This makes inhalation the primary
exposure pathway for many harmful pollutants, contributing
significantly to respiratory and cardiovascular health issues.

Ingestion
Ingestion occurs when pollutants settle on food, water, or

household surfaces and are then consumed, allowing harmful
substances to enter the digestive system. Common pollutants in
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this pathway include heavy metals such as mercury and lead,
polycyclic aromatic hydrocarbons (PAHSs), and pesticides.
These substances can lead to severe health risks such as
neurotoxicity, Kkidney damage, developmental issues in
children, and long-term organ damage (Gurjar et al., 2008).
Ingestion of pollutants can be particularly dangerous when they
accumulate in the body over time, affecting various organs and
systems.

Dermal Contact

Dermal contact refers to skin exposure to airborne
pollutants or contaminated surfaces, leading to absorption
through the skin. Pollutants such as PAHSs, heavy metals, and
volatile organic compounds (VOCs) can be absorbed in this
way. Prolonged dermal contact with such pollutants can result
in skin irritation, dermatitis, and an increased risk of skin cancer
due to the carcinogenic nature of some of these substances
(Tran et al., 2020).

I1l1. BEHAVIORAL RISK FACTORS AND SUSCEPTIBILITY

Understanding behavioral risk factors and susceptibility to
air pollution is essential for developing effective interventions.
Individual behaviors, demographic characteristics, and lifestyle
choices significantly impact exposure levels and associated
health risks.

Individual Behaviors Influencing Exposure Levels
Personal habits and daily activities can increase or reduce

exposure to air pollutants. Several behavioral factors influence
an individual’s vulnerability to air pollution:
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Fig. 2 Major Exposure Pathways of Air Pollutants

Outdoor Activity Patterns

The duration and location of outdoor activities strongly
influence an individual's exposure to air pollution. Increased
time spent outdoors, particularly in highly polluted urban areas,
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heightens exposure to fine particulate matter (PM..s) and
nitrogen oxides (NOy), both of which are linked to respiratory
and cardiovascular diseases (Qiu, 2024). Activities such as
jogging, cycling, or exercising in high-traffic zones can
significantly increase inhalation rates of fine particulate matter,
leading to greater absorption of pollutants into the respiratory
system (Yang et al., 2024). Individuals engaged in outdoor
occupations, such as street vendors, traffic police officers, and
construction workers, also experience prolonged exposure,
making them particularly vulnerable to air pollution-related
health issues.

Indoor Activities and Ventilation

Indoor air quality is influenced by ventilation practices,
cooking methods, and household products. Poor ventilation can
lead to an accumulation of indoor pollutants such as volatile
organic compounds (VOCs) and carbon monoxide (CO), which
contribute to respiratory irritation and long-term health risks
(Qiu, 2024). The use of solid fuels, such as biomass, wood, and
coal, in inadequately ventilated indoor spaces is a major source
of indoor air pollution. Studies have shown that households
relying on these fuels face significantly higher concentrations
of indoor PMo..s, increasing risks of respiratory diseases,
particularly among women and children who spend more time
indoors (Suryanarayanan, 2024). Using cleaner cooking
technologies, like LPG or electric stoves, combined with better
ventilation, can significantly reduce exposure to indoor air
pollution.

Transportation Choices

Commuting habits play a critical role in determining air
pollution exposure levels. Individuals using open transportation
modes, such as cycling and walking are directly exposed to
vehicular emissions, particularly in congested urban regions
with high levels of traffic pollution (Meena & Goswami, 2024).
Research indicates that commuters in open transport modes
inhale significantly higher concentrations of PM:.s and NOx
compared to those in enclosed vehicles with air filtration
systems. However, exposure varies depending on route
selection and real-time air quality awareness. Studies suggest
that individuals who actively monitor air pollution levels and
adjust their travel routes accordingly can effectively reduce
exposure to harmful pollutants (Meena & Goswami, 2024).

Smoking and Secondhand Smoke Exposure

Active smoking and secondhand smoke (SHS) exposure
significantly impact human health, particularly among
vulnerable populations such as children, pregnant women, and
the elderly. Tobacco smoke is a complex mixture of more than
7,000 chemicals, including particulate matter (PM..s), carbon
monoxide (CO), nitrogen oxides (NOy), formaldehyde,
benzene, toluene, ammonia, hydrogen cyanide, polycyclic
aromatic hydrocarbons (PAHSs), and heavy metals such as
cadmium, lead, and arsenic (U.S. Department of Health and
Human Services, 2014; WHO, 2025). Many of these
compounds are carcinogens and respiratory irritants,
contributing to oxidative stress, inflammation, and impaired
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lung function. Active smokers inhale these toxic substances
directly, increasing their risk of lung cancer, cardiovascular
disease, and chronic obstructive pulmonary disease (COPD).
Non-smokers exposed to SHS in indoor environments face
similar hazards, as fine particles and gases remain suspended in
the air for extended periods. Recent studies indicate a 49%
increased risk of developing COPD among individuals
chronically exposed to SHS (Su et al., 2024; Flor et al., 2024).
Reducing both active smoking and indoor exposure to SHS is
therefore critical for improving indoor air quality and protecting
public health.

Health Risks of Active Smoking

Active smokers are exposed to high concentrations of toxic
metals, carcinogenic compounds such as benzene,
formaldehyde, nitrosamines, and polycyclic aromatic
hydrocarbons (PAHS), and fine particulate matter, all of which
contribute to severe health outcomes (U.S. Department of
Health and Human Services, 2010; Caruso et al., 2013).
Tobacco smoke contains thousands of harmful chemicals,
including benzene, formaldehyde, and polycyclic aromatic
hydrocarbons (PAHSs), which are known to cause lung diseases,
heart conditions, and various forms of cancer (Tang et al.,
2024). The inhalation of trace metals such as arsenic, lead, and
cadmium, commonly found in cigarette smoke, further elevates
long-term health risks, particularly the development of
respiratory diseases and malignancies (Tang et al., 2024).

Vulnerable Populations

Certain groups are more vulnerable to the harmful effects of
smoking and SHS exposure due to physiological and
environmental factors:

¢ Children: Higher respiratory rates and immature lung
development increase their susceptibility to pollutants,
leading to asthma and respiratory infections (Kaur et al.,
2024; Pavi¢ et al., 2024).

e Elderly Individuals: Aging lungs and weakened immune
systems make them more vulnerable to air pollution-related
diseases like COPD (Flor et al., 2024).

¢ Individuals with Pre-existing Conditions: Those with
asthma or cardiovascular diseases experience exacerbated
symptoms from even low levels of pollutants (Flor et al.,
2024).

Occupational and Lifestyle Factors

Certain occupations and lifestyle choices increase direct
exposure to harmful air pollutants.

Occupational Exposure

Workers in industries such as construction, manufacturing,
and agriculture are at high risk of air pollution-related illnesses
due to prolonged exposure to particulate matter, toxic gases,
and hazardous chemicals. Industrial and construction workers
inhale pollutants like PMio, asbestos, and silica dust,
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contributing to respiratory diseases like chronic obstructive
pulmonary disease (COPD) and silicosis (Zaitoun et al., 2024).
Traffic police and street vendors, who spend long hours in high-
traffic zones, face continuous exposure to vehicular emissions
like nitrogen oxides (NOx) and sulfur dioxide (SO-), increasing
their risk of cardiovascular and respiratory complications (Qiu,
2024). Similarly, agricultural workers frequently encounter
pesticides and biomass-burning emissions, contributing to
higher incidences of asthma, bronchitis, and cardiovascular
diseases (Kato, 2024a).

Socioeconomic Disparities

Lower-income communities often experience greater
exposure to air pollution due to their proximity to industrial
zones, highways, and other high-emission areas, exacerbating
health inequalities (Qiu, 2024). Limited financial resources and
lack of policy interventions result in inadequate infrastructure,
leading to prolonged exposure to poor air quality. Additionally,
disparities in healthcare access further intensify the health
impacts of pollution, as individuals from marginalized groups
often lack timely medical intervention for pollution-induced
illnesses (Qiu, 2024). Socioeconomic factors also influence
housing conditions, with poorer households relying on biomass
fuels for cooking and heating, thereby increasing indoor air
pollution levels and associated respiratory risks.

Climate Adaptation and Behavioral Change

Adopting  protective  behaviors and implementing
community-driven initiatives are essential in mitigating the
adverse health effects of air pollution. Wearing protective
masks, using HEPA air purifiers, and reducing outdoor
exposure during peak pollution hours have proven effective in
lowering individual pollutant intake (Neto et al., 2024).
However, behavioral adaptations are often hindered by
accessibility and cost barriers, limiting their widespread
adoption. Awareness campaigns led by governments and
community organizations play a crucial role in promoting
sustainable practices, advocating for better workplace
ventilation, and encouraging air quality monitoring (Kato,
2024b). Effective public engagement and policy-driven
interventions are necessary to ensure that climate adaptation
strategies reach vulnerable populations, fostering long-term
resilience against pollution-related health risks.

IV. BEHAVIORAL INTERVENTIONS FOR
EXPOSURE REDUCTION

Reducing personal exposure (as represented in Fig. 3) to air
pollution involves a combination of individual actions, indoor
environment management, transportation choices, and
community initiatives. Implementing these strategies can
significantly mitigate health risks associated with polluted air.

Personal Protective Measures

Use of Masks and Respirators
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Wearing appropriate masks can effectively reduce
inhalation of harmful pollutants. Respirators such as N95 and
P100 are designed to filter out fine particulate matter (PM2s),
offering substantial protection when used correctly (Laumbach
et al.,, 2021). These masks are particularly beneficial during
high pollution episodes or in occupational settings with
elevated exposure levels. However, their effectiveness depends
on proper fit and adherence to usage guidelines.

Avoidance Strategies

Limiting exposure to outdoor air pollution can significantly
reduce health risks, particularly for vulnerable populations such
as children and the elderly. Utilizing real-time air quality
indices (AQI) allows individuals to plan activities when
pollution levels are lower, and staying indoors during peak
pollution hours further minimizes exposure (Laumbach &
Cromar, 2022).

|
- ) ; |
N95 Mask -
Electric Vehicles Staying Indoors
Behavioral >
! [ Interventions . e
A kE: for Reducing
‘ “ t Personal
LM Sy EXposUre Green Plants

Bicycle

Public Transport to Air Pollution

; . = ; 3T O
A e b il T2
37 > ~ \ £ | | . .
Community and Social
Interventions

¢

Avoiding Polluted Areas
(e.g., traffic)

Fig. 2 Behavioral Interventions for Person Exposure
Reduction

= oq
High Efficiency
HVAC filters

Indoor Air Quality Management
Ventilation and Air Filtration Techniques

Maintaining good indoor air quality is essential, as indoor
pollution can sometimes exceed outdoor levels. Regular
ventilation by opening windows helps disperse indoor
pollutants; however, during high outdoor pollution periods, it's
advisable to keep windows closed and use air filtration systems.
High-efficiency particulate air (HEPA) filters are highly
effective at trapping fine particles from indoor air, thus
reducing exposure (Brugge et al., 2015).

Use of Air Purifiers and Green Plants

Portable air purifiers equipped with HEPA filters can
significantly reduce indoor particulate matter concentrations
(Laumbach & Cromar, 2022). While green plants are often
considered for improving air quality, their effectiveness in
removing pollutants is limited compared to mechanical air
purifiers. Therefore, relying on air purifiers is a more practical
approach to managing indoor air quality (Laumbach & Cromar,
2022).

Reducing Indoor Pollution Sources
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Identifying and minimizing sources of indoor pollution is
crucial. Using cleaner cooking fuels, such as electricity or
natural gas instead of biomass or coal, can substantially reduce
indoor air pollution (WHO, 2024). Additionally, avoiding
smoking indoors and limiting the use of household chemicals
with volatile organic compounds (VOCs) contribute to a
healthier indoor environment.

Transportation and Mobility Strategies
Choosing Low-Pollution Travel Routes

Selecting routes with lower traffic density can reduce
exposure to vehicular emissions. Utilizing side streets or
pathways away from major roads during commutes, whether
walking, cycling, or driving, can decrease inhalation of
pollutants. This strategy is particularly beneficial for
individuals engaging in outdoor physical activities (Allen &
Barn, 2020).

Preference for Public Transport over Private Vehicles

Opting for public transportation can lower individual
exposure to air pollution and contribute to overall emission
reductions. Mass transit systems often have dedicated routes
that minimize time spent in high-traffic areas, and modern
public transport vehicles are increasingly equipped with cleaner
technologies. This collective approach not only benefits
personal health but also aids in improving community air
quality (WHO, 2024).

Use of Electric Vehicles and Bicycles

Transitioning to electric vehicles (EVs) reduces personal
exposure to tailpipe emissions and contributes to lower ambient
pollution levels. Similarly, using bicycles, especially on
designated bike paths away from heavy traffic, promotes
physical health and reduces exposure to pollutants (WHO,
2024). Both modes of transport support sustainable practices
and cleaner air.

Community and Social Interventions
Awareness Campaigns and Education Programs

Community-driven awareness initiatives play a pivotal role
in educating the public about air pollution and its health
impacts. Educational programs can inform individuals about
protective measures, pollution sources, and strategies to reduce
exposure. Empowered with knowledge, communities are better
equipped to advocate for cleaner environments and adopt
healthier behaviors (EPA, 2023).

Role of Social Media in Behavioral Change

Social media platforms act as influential channels for
spreading information and mobilizing community action.
Campaigns leveraging social media can reach broad audiences
quickly, sharing real-time air quality updates, health advisories,
and promoting pollution-reducing practices (Thompson et al.,
2024). Engaging content and interactive discussions foster a
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collective sense of responsibility and encourage individual
behavioral changes.

Community-Based Air Quality Monitoring and Advocacy

Involving community members in air quality monitoring
fosters local engagement and provides valuable data for
advocacy. Low-cost sensors and collaborative projects enable
residents to assess pollution levels in their neighborhoods,
identify pollution hotspots, and advocate for policy change
(Georgetown Climate Center, 2023). This grassroots approach
empowers communities to take proactive steps toward
improving their air quality.

V. SUCCESSFUL INTERVENTIONS TO MITIGATE
AIRPOLLUTION

Air pollution mitigation interventions have been
successfully implemented across various regions, showcasing
diverse strategies tailored to local contexts. These interventions
highlight the importance of community engagement,
technological solutions, and policy frameworks in addressing
air quality issues. Notable examples from California, New
Delhi, and London illustrate the effectiveness of such measures.

Community-Based Monitoring in California (USA)

The South Coast Air Quality Management District
(SCAQMD) initiated a community-based air quality
monitoring program that utilized low-cost sensors to track
particulate matter (PM2.5) levels. Through this initiative,
residents gained real-time access to air pollution data, allowing
them to make informed decisions about their exposure. This led
to behavioral modifications, such as reducing outdoor activities
during peak pollution periods and adopting indoor air quality
improvements, including air filtration and ventilation strategies.
Vulnerable populations, particularly children and the elderly,
benefited the most from these measures as they were able to
avoid prolonged exposure to hazardous air conditions. Studies
have shown that this community-driven monitoring approach
significantly contributed to reducing personal exposure to air
pollution in high-risk areas (Brown et al., 2024).

Indoor Air Quality Improvement in New Delhi (India)

Indoor air pollution poses a major health risk, especially in
regions with high ambient pollution levels. A study conducted
in New Delhi found that using high-efficiency particulate air
(HEPA) filters, combined with simple behavioral
modifications, reduced indoor PM2.5 concentrations by
approximately 40% (Salve et al., 2024). Residents who closed
windows during high pollution hours, minimized the use of
solid fuels for cooking, and avoided indoor smoking
experienced substantial improvements in indoor air quality.
These findings suggest that while technological solutions like
air purifiers play a crucial role, behavioral changes are equally
important in mitigating indoor pollution exposure.
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Public Transport Promotion in London (UK)

London has taken a proactive approach to reducing air
pollution through urban planning and transportation policies.
The introduction of the Ultra-Low Emission Zone (ULEZ) has
incentivized the use of public transport, cycling, and walking
while discouraging high-emission private vehicle use. This
policy, combined with awareness campaigns and infrastructure
development, has significantly lowered nitrogen oxides (NOx)
and particulate matter levels in urban areas. Research indicates
that individuals who switched from car commuting to public
transport or cycling reduced their personal exposure to air
pollution by up to 50% (Brown et al., 2024). The success of the
ULEZ initiative demonstrates how urban policy interventions,
when coupled with behavioral change strategies, can improve
air quality and public health.

VI. COMPARATIVE EFFECTIVENESS OF
BEHAVIORAL STRATEGIES

The comparative effectiveness of behavioral strategies for
reducing air pollution exposure highlights the need for a
multifaceted approach that combines protective measures,
technological solutions, and behavioral adaptations. Each
strategy has distinct advantages and limitations, influencing its
practicality and effectiveness in mitigating health risks.

The use of respiratory protection, such as N95 and P100
masks, has been shown to reduce PM2 s inhalation by up to 95%,
significantly lowering the risk of respiratory illnesses.
However, their effectiveness is highly dependent on proper fit
and user compliance. Studies indicate that improper usage or
discomfort often leads to reduced adoption, limiting their
overall impact (Salve et al., 2024). In contrast, cloth masks,
which are more commonly used, provide minimal protection
against fine particulate matter, further emphasizing the need for
public awareness regarding effective protective gear (Salve et
al., 2024).

Indoor air quality management through air filtration and
ventilation is another effective strategy. HEPA air purifiers,
when used in conjunction with adequate ventilation, can reduce
indoor PM25s levels by 40-60%, significantly improving air
quality in homes and workplaces (Salve et al., 2024). While the
use of indoor plants, such as snake plants, has been promoted
as a natural method for air purification, research suggests that
their contribution is negligible compared to mechanical air
filtration systems, highlighting the importance of scientifically
validated approaches to indoor pollution control (Salve et al.,
2024).

Transportation and mobility adjustments also play a crucial
role in reducing exposure to air pollutants. A study conducted
in Beijing found that individuals who shifted from car
commuting to cycling experienced a 30% reduction in
respiratory symptoms, demonstrating the benefits of active
transportation in urban settings (Salve et al., 2024; Su et al.,
2024). Similarly, promoting the use of electric vehicles and
public transport can significantly lower personal exposure to
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traffic-related  pollutants, although accessibility and

infrastructure remain key challenges in many cities.

Community-based awareness and education campaigns
have proven effective in encouraging behavioral modifications.
Real-time air quality monitoring initiatives have led to
increased public awareness, prompting individuals to reduce
outdoor activities during peak pollution hours, thereby lowering
exposure levels (Salve et al., 2024; Huang et al., 2024).
However, despite the success of these interventions, challenges
such as misinformation, public skepticism, and perceived
inconvenience can hinder widespread adoption. Addressing
these barriers requires targeted educational campaigns that
enhance community engagement and encourage long-term
behavioral changes (Huang et al., 2024).

Overall, while various behavioral strategies have
demonstrated effectiveness in reducing air pollution exposure,
their success largely depends on factors such as accessibility,
public compliance, and infrastructural support. A combination
of respiratory protection, indoor air quality management,
sustainable transportation choices, and community engagement
initiatives can provide a comprehensive approach to
minimizing the health risks associated with air pollution
exposure.

VII. CHALLENGES AND LIMITATIONS

The adoption of behavioral interventions aimed at
mitigating the health impacts of air pollution is hindered by
multiple factors, including awareness, socioeconomic
constraints, and environmental barriers. Recognizing these
challenges is essential for creating effective strategies that
encourage protective behaviors.

Lack of Awareness

A major challenge is the lack of awareness, as many
individuals remain unaware of the health risks linked to air
pollution and the advantages of protective measures such as air
purifiers and masks (Huang et al., 2024). While educational
interventions have shown promise in improving knowledge
about air pollution, gaps persist in understanding key concepts
such as the Air Quality Index (AQI) (Supervia et al., 2024).

Socioeconomic Constraints

Socioeconomic constraints further limit the ability of lower-
income individuals to adopt protective measures due to
financial restrictions, making it difficult to afford air filtration
devices or personal protective equipment (Costa et al., 2024).
Additionally, cultural norms in certain communities discourage
reducing outdoor activities, particularly in regions where
outdoor labor is a necessity (Huang et al., 2024).

Environmental and Structural Barriers

34 Vol. 45, No. 3 (2025), 27-37



Environmental and structural barriers also play a significant
role in limiting behavioral change. Poor urban planning, limited
access to cleaner transportation, and reliance on fossil fuel-
based energy sources make it difficult for individuals to opt for
healthier alternatives (Dioba et al., 2024). Moreover, the
emphasis on individual responsibility for behavioral change
often conflicts with immediate convenience, overshadowing
long-term health benefits (Chen et al., 2024).

VIIl. CONCLUSION

The evidence highlights that air pollution is a significant
public health concern, contributing to a wide range of
respiratory, cardiovascular, and neurological disorders. While
air quality regulations focus largely on controlling emissions
and ambient air quality, personal exposure to pollutants remains
a critical concern, particularly in areas with high traffic,
industrial emissions, or agricultural activity. Behavioral
interventions, such as avoiding high pollution periods, using
protective measures, and engaging in community awareness
programs, can play a pivotal role in reducing individual
exposure. However, barriers such as socioeconomic constraints,
cultural factors, and a lack of widespread knowledge
complicate the adoption of these measures. Furthermore, gaps
in research need to be addressed to develop more effective
strategies and technologies for mitigating the health risks
associated with air pollution.
Individuals, Communities, and

Recommendations for

Policymakers

To minimize the health risks of air pollution, individuals
should focus on adopting protective measures, such as limiting
outdoor activities on high pollution days and using air purifiers
indoors. Communities can foster collective action through local
air quality monitoring programs and advocacy for cleaner urban
planning practices. Policymakers should focus on strengthening
public health education on the impacts of air pollution, while
ensuring access to affordable technologies for pollution
mitigation. Additionally, it is critical to implement policies that
address both outdoor and indoor air quality, as well as support
low-income and vulnerable populations in mitigating their
exposure to air pollutants.

Future Research and Technological Innovations

Looking ahead, further research is required to explore the
long-term health effects of air pollution at lower exposure levels
and the synergies between various pollutants. Technological
innovations, such as air purification systems and pollution
monitoring technologies, should be expanded to enable
individuals to track air quality in real-time and take timely
action. Furthermore, integrating behavioral science with
environmental health policy will enhance the effectiveness of
interventions. Policymakers must work with researchers to
ensure that future technologies are accessible, affordable, and
effective in reducing personal exposure to harmful pollutants,
ultimately improving public health outcomes.

Journal of Indian Association for Environmental Management

IX. REFERENCES

Abid, A., Shabbir, M. A., Mubeen, H., Javed, K., & Shabbir, 1.
(2024). A Call to Action for Global Solutions to Air Quality
Crisis: Urgent Actions and Innovative Solutions Needed.
Journal of The Air & Waste Management Association.
https://doi.org/10.1080/10962247.2024.2430310

Allen, R. W., & Barn, P. (2020). Individual-and household-
level interventions to reduce air pollution exposures and
health risks: a review of the recent literature. Current
environmental health reports, 7, 424-440.

Balakrishnan, K., et al. (2019). The impact of household air
pollution on health: A global review. Environmental
Research, 173, 432-445.

Brook, R. D., et al. (2010). Particulate matter air pollution and
cardiovascular disease. Circulation, 121(21), 2331-2378.

Brown, L., Hayes, E., & Barnes, J. (2024). Determining the
Effectiveness of Interventions for the Reduction of Child
Exposure to Traffic-Related Air Pollution at Schools in
England. Urban Science, 8(4), 192.
https://doi.org/10.3390/urbansci8040192

Brugge, D., Patton, A. P., Bob, A., Reisner, E., Lowe, L.,
Bright, O. J. M., ... & Zamore, W. (2015).

Caruso, R.V., et al. (2013). Toxic Metal Concentrations in
Cigarettes Obtained from
https://pmc.ncbi.nim.nih.gov/articles/PMC3924441/

Centers for Disease Control and Prevention (CDC). (2022).
Health effects of secondhand smoke. Retrieved from
https://www.cdc.gov/tobacco

Chen, Y., Lu, C., Zhang, L., & Huang, Y. (2024). Do Chinese
Residents’ Perceptions of Air Pollution Affect Their Pro-
Environmental Behaviors: The Moderating Role of
Environmental Knowledge. Atmosphere, 15(10), 1167.
https://doi.org/10.3390/atmos15101167

Costa, A., Cardoso, M. L., Carvalho, A., Osti, T., Farifia, S.,
Flodkvist, E., Gyllenberg, A., Boccia, S., & Vicente, A. M.
(2024). Barriers to Personalised Prevention: Perspectives
from a Multi-Stakeholder Consultation. European Journal
of Public Health, 34(Supplement_3).
https://doi.org/10.1093/eurpub/ckae144.1321

Developing community-level policy and practice to reduce
traffic-related air pollution exposure. Environmental
Justice, 8(3), 95-104.

Dioba, A., Kroker, V., Dewitte, S., & Lange, F. (2024). Barriers
to Pro-Environmental Behavior Change: A Review of
Qualitative  Research.  Sustainability, 16(20), 8776.
https://doi.org/10.3390/su16208776

Elbestar, M., Aly, S. G., & Ghannam, R. (2024). Advances in
Air Quality Monitoring: A Comprehensive Review of
Algorithms for Imaging and Sensing Technologies.
Advanced Sensor Research.
https://doi.org/10.1002/adsr.202300207

35 Vol. 45, No. 3 (2025), 27-37


https://doi.org/10.1080/10962247.2024.2430310
https://doi.org/10.3390/urbansci8040192
https://pmc.ncbi.nlm.nih.gov/articles/PMC3924441/
https://www.cdc.gov/tobacco
https://doi.org/10.3390/atmos15101167
https://doi.org/10.1093/eurpub/ckae144.1321
https://doi.org/10.3390/su16208776
https://doi.org/10.1002/adsr.202300207

Environmental Protection Agency (EPA). (2023). Indoor air
quality and pollution. Retrieved from
https://www.epa.gov/indoor-air-quality-iaq

Georgetown Climate Center. (2023). Community-based air
quality monitoring: Equitable climate policy and pollution
control. Retrieved from
https://www.georgetownclimate.org/articles/community-
based-air-quality-monitoring-equitable-climate-policy.html

Gulia, S., et al. (2019). Urban air quality management
strategies. Atmospheric Pollution Research, 10(3), 941-953.

Gurjar, B. R., et al. (2008). Human health risks from air
pollution. Annual Review of Environment and Resources,
33, 1-26.

Hag, N., Muhammad, U., Farah, P., Muhammad, T. S., & Iman,
A. (2024). Impacts of Climatic Changes and Air Pollution
on Public ~ health  and Environment. 3(2).
https://doi.org/10.37939/jhcc.v3il.12

Hlophe, S., Mphahlele, R., Mortimer, K., & Masekela, R.
(2024). Interventions to reduce the impact of outdoor air
pollution on asthma: A systematic review. PA3137.
https://doi.org/10.1183/13993003.congress-2024.pa3137

Huang, Y.-J., Lee, P.-H., Hsieh, S., Chiu, Y., & Chan, T.
(2024). Understanding factors influencing adoption of air
pollution protective measures using the knowledge-attitude-
behavior model. Dental Science Reports, 14(1).
https://doi.org/10.1038/s41598-024-79905-y

Jahn, L. G., Tang, M., Blomdahl, D., Bhattacharyya, N., Abue,
P., Novoselac, A, ... & Misztal, P. K. (2023). Volatile
organic compound (VOC) emissions from the usage of
benzalkonium chloride and other disinfectants based on
quaternary ammonium compounds. Environmental Science:
Atmospheres, 3(2), 363-373.

Kato, J. K. (2024a). The Impact of Lifestyle and Environmental
Factors on Cancer Risk and Prevention. IDOSR Journal of
Applied Sciences, 9(2), 98-101.
https://doi.org/10.59298/idosrjas/2024/9.2.9810101

Kato, J. K. (2024b). The Role of Public Health in Promoting
Health Programs.
https://doi.org/10.59298/rijses/2024/424144

Kaur, J., Upendra, S., & Barde, S. (2024). Inhaling hazards,
exhaling insights: a systematic review unveiling the silent
health impacts of secondhand smoke pollution on children
and adolescents. International Journal of Environmental
Health Research, 1-15.
https://doi.org/10.1080/09603123.2024.2337837

Laumbach, R. J, & Cromar, K. R. (2022). Personal
interventions to reduce exposure to outdoor air pollution.
Annual Review of Public Health, 43(1), 293-309.

Laumbach, R. J., Cromar, K. R., Adamkiewicz, G., Carlsten, C.,
Charpin, D., Chan, W. R., ... & Viegi, G. (2021). Personal
interventions for reducing exposure and risk for outdoor air
pollution: an official American Thoracic Society workshop
report. Annals of the American Thoracic Society, 18(9),
1435-1443.

Journal of Indian Association for Environmental Management

Meena, K. K., & Goswami, A. K. (2024). A review of air
pollution exposure impacts on travel behaviour and way
forward. Transport Policy, 154, 48-60.
https://doi.org/10.1016/j.tranpol.2024.05.024

Neto, D. de A., Boldrin, D. B. S., Melchiori, E. E., Martins, G.
Z.T., Soares Vaz dos Santos, G. A., Barbeiro, J. P. N., Raya,
L. V., Araujo, M. C. S,, Costa, M. R. S. N., Donega, M. J.
D., Francischetti, M. V. D., & petrocilo, M. C. (2024).
Effect of Air Pollution on the Respiratory System: A
Review. International Journal of Health Science, 4(77), 2—
10. https://doi.org/10.22533/at.ed.1594772417088

Nowbuth, M. D., Biranjia-Hurdoyal, S., Umrikar, B., Seeboo,
A., & Jogee, D. (2024). Environmental health impacts. 259—
270. https://doi.org/10.4337/9781035307494.00026

Pavi¢, 1., Topalusi¢, 1., Poljicanin, T., Hofmann Jaeger, O.,
Zaja, S., & Stipi¢ Markovié, A. (2024). Secondhand Smoke
Exposure and Its Impact on Pediatric Lung Function,
Aerobic Fitness, and Body Mass: Evidence from a Cross-
Sectional Study. Children (Basel), 11(10), 1250.
https://doi.org/10.3390/children11101250

Pope 1, C. A., & Dockery, D. W. (2006). Health effects of fine
particulate air pollution: lines that connect. Journal of the air
& waste management association, 56(6), 709-742.

Pribadi, A. P., Rauf, A. U., Rahman, Y. M. R., & Haq, Z. F.
(2025). Air Quality and Urban Sustainable Development-
Current Issues and Future Directions. In Sustainable Urban
Environment and Waste Management: Theory and Practice
(pp. 23-51). Singapore: Springer Nature Singapore.

Qiu, Y. (2024). The Research on Factors Influencing Air
Pollution. Science and Technology of Engineering,
Chemistry and  Environmental  Protection,  1(9).
https://doi.org/10.61173/asxzrj05

Rudel, R.A., Camann, D.E., Spengler, J.D., Korn, L.R., Brody,
J.G. (2003). Phthalates, alkylphenols, pesticides,
polybrominated diphenyl ethers, and other endocrine-
disrupting compounds in indoor air and dust. Environmental
Science & Technology 37(20), 4543-4553.
https://doi.org/10.1021/es0264596

Salve, H. R., Nawaz, H., Dey, S., Krishnan, A., Sharma, P., &
Madan, K. (2024). Effectiveness of household-level
interventions for reducing the impact of air pollution on
health outcomes — a systematic review. Frontiers in
Environmental Health, 3.
https://doi.org/10.3389/fenvh.2024.1410966

Sanni, M. I., Pramudya, R. D., Hery, H., Jamaludin, D. A,
Sihotang, S. V., & Hikam, I. N. (2024). Integrating
Technology and Environmental Policy for Effective Air
Quality Monitoring in Indonesia. 1-6.
https://doi.org/10.1109/iccit62134.2024.10701111

Seesaard, T., Kamjornkittikoon, K., & Wongchoosuk, C.
(2024). A comprehensive review on advancements in
sensors for air pollution applications. Science of The Total
Environment, 175696.

36 Vol. 45, No. 3 (2025), 27-37


https://www.epa.gov/indoor-air-quality-iaq
https://www.georgetownclimate.org/articles/community-based-air-quality-monitoring-equitable-climate-policy.html
https://www.georgetownclimate.org/articles/community-based-air-quality-monitoring-equitable-climate-policy.html
https://doi.org/10.37939/jhcc.v3i1.12
https://doi.org/10.1183/13993003.congress-2024.pa3137
https://doi.org/10.1038/s41598-024-79905-y
https://doi.org/10.59298/idosrjas/2024/9.2.9810101
https://doi.org/10.59298/rijses/2024/424144
https://doi.org/10.1080/09603123.2024.2337837
https://doi.org/10.1016/j.tranpol.2024.05.024
https://doi.org/10.22533/at.ed.1594772417088
https://doi.org/10.3390/children11101250
https://doi.org/10.61173/asxzrj05
https://doi.org/10.1021/es0264596
https://doi.org/10.3389/fenvh.2024.1410966
https://doi.org/10.1109/iccit62134.2024.10701111

Sembiring, 1., Manongga, D., Rahardja, U., & Aini, Q. (2024).
Understanding Data-Driven Analytic Decision Making on
Air Quality Monitoring an Empirical Study. Aptisi
Transactions on Technopreneurship (ATT), 6(3), 418-431.
https://doi.org/10.34306/att.v6i3.459

Sonne, C., Xia, C., Dadvand, P., Targino, A. C., & Lam, S. S.
(2022). Indoor volatile and semi-volatile organic toxic
compounds: Need for global action. Journal of Building
Engineering, 62, 105344.

Sorio Flor, L., Anderson, J. A., Ahmad, N. S., Aravkin, A,
Carr, S., Dai, X,, Gil, G. F., Hay, S. I., Malloy, M. J.,
McLaughlin, S. A., Mullany, E. C., Murray, C. J. L,
O’Connell, E. M., Okereke, C. O., Sorenson, R. J. D.,
Whisnant, J. L., Zheng, P., & Gakidou, E. (2024). Health
effects associated with exposure to secondhand smoke: a
Burden  of  Proof  study. News@nature.Com.
https://doi.org/10.1038/s41591-023-02743-4

Su, J., Aslebagh, S., Shahriary, E., Barrett, M., & Balmes, J. R.
(2024). Impacts from air pollution on respiratory disease
outcomes: a meta-analysis. Frontiers in Public Health, 12.
https://doi.org/10.3389/fpubh.2024.1417450

Supervia, M., Delgado Bomtempo, A. P., Gomez, E.,
Bonikowske, A. R., Arroyo-Riafio, M. O., & Ghisi, G.
(2024). Enhancing cardiovascular patients’ knowledge of
air pollution: a pilot study evaluating the impact of an
educational intervention in cardiac rehabilitation. Frontiers

in Rehabilitation Sciences.
https://doi.org/10.3389/fresc.2024.1495621
Suryanarayanan, U. (2024). Assessing the impact of

behavioural interventions in reducing air pollution: A meta-
analysis. https://doi.org/10.5194/egusphere-egu24-869

Tang, X., Dong, W., & Destaillats, H. (2024). Inhalation of
Trace Metals in Secondhand and Thirdhand Tobacco Smoke
Can Result in Increased Health Risks. Environmental
Science and Technology Letters, 11(4), 329-334.
https://doi.org/10.1021/acs.estlett.4c00116

Thompson, O. P., Breitenstein, R. S., Barnes, B. R., & Glory,
R. (2024). Promoting Behavioral Change and Public
Awareness for Sustainable Clean Air.

Tran, V. V., Park, D., & Lee, Y. C. (2020). Indoor air pollution,
related human diseases, and recent trends in the control and
improvement of indoor air quality. International journal of
environmental research and public health, 17(8), 2927.

U.S. Department of Health and Human Services. (2010). How
Tobacco Smoke Causes Disease: The Biology and
Behavioral Basis for Smoking-Attributable Disease: A
Report of the Surgeon General. Atlanta, GA: U.S.
Department of Health and Human Services, Centers for
Disease Control and Prevention, National Center for
Chronic Disease Prevention and Health Promotion, Office
on Smoking and Health.
https://www.ncbi.nlm.nih.gov/books/NBK53017/pdf/Book
shelf_NBK53017.pdf

U.S. Department of Health and Human Services. (2014). The
Health Consequences of Smoking: 50 Years of Progress. A

Journal of Indian Association for Environmental Management

Report of the Surgeon General. Atlanta, GA: U.S.
Department of Health and Human Services, Centers for
Disease Control and Prevention, National Center for
Chronic Disease Prevention and Health Promotion, Office
on Smoking and Health.
https://www.ncbi.nlm.nih.gov/books/NBK179276/pdf/Boo
kshelf NBK179276.pdf

U.S. Environmental Protection Agency (EPA). (2023).
Community air monitoring programs: Engaging the public
in air quality  assessment. Retrieved ~ from
https://archive.epa.gov/airquality/community/web/html/ind
ex.html

Wallbanks, S., Griffiths, B., Thomas, M., Price, O. J., &
Sylvester, K. P. (2024). Impact of environmental air
pollution on respiratory health and function. Physiological
Reports, 12. https://doi.org/10.14814/phy2.70006

Wasi, T. A. (2024). Long-term Effects of Air Pollution on
Respiratory Health in Urban Populations. 1(6), 14-25.
https://doi.org/10.70008/nhj.v1i06.31

Weschler, C.J., Nazaroff, W.W. (2008). Semivolatile organic
compounds in indoor environments. Atmospheric
Environment 42(40), 9018-9040.
https://doi.org/10.1016/j.atmosenv.2008.09.052

World Health Organization (WHO). (2024). Household air
pollution strategies: Improving indoor air quality through
behavioral change and clean cooking fuels. Retrieved from
https://www.who.int/teams/environment-climate-change-
and-health/air-quality-energy-and-health/sectoral-
interventions/household-air-pollution/strategies

World Health Organization (WHO). (2024). Sustainable urban
transport and air pollution: Promoting active and low-
emission mobility. Retrieved from
https://www.who.int/europe/publications/i/item/WHO-
EURO-2024-9115-48887-72806

World Health Organization. (2021). Air pollution and its health
impacts. Retrieved from
https://www.who.int/teams/environment-climate-change-
and-health/air-quality-energy-and-health/health-
impacts/exposure-air-pollution

World Health Organization (WHO). (2025). Tobacco: Health
effects, chemicals, and secondhand smoke. Geneva.
https://www.who.int/news-room/fact-sheets/detail/tobacco

Yang, Y., Goh, K. Y., Teo, H., & Tan, S. S.-L. (2024). The
Impact of Air Pollution Information on Individuals’
Exercise Behavior: Empirical Study Using Wearable and
Mobile Devices Data. Jmir Mhealth and Uhealth, 12,
€55207. https://doi.org/10.2196/55207

Zaitoun, M., Nasef, M., EI-Magd, A., Sa, A., & Elshamy, A.
(2024). Risk assessment of occupational health hazards
among construction and building workers. Egyptian Journal
of Occupational Medicine.
https://doi.org/10.21608/ejom.2024.293572.1337

37 Vol. 45, No. 3 (2025), 27-37


https://doi.org/10.34306/att.v6i3.459
https://doi.org/10.1038/s41591-023-02743-4
https://doi.org/10.3389/fpubh.2024.1417450
https://doi.org/10.3389/fresc.2024.1495621
https://doi.org/10.5194/egusphere-egu24-869
https://doi.org/10.1021/acs.estlett.4c00116
https://www.ncbi.nlm.nih.gov/books/NBK53017/pdf/Bookshelf_NBK53017.pdf
https://www.ncbi.nlm.nih.gov/books/NBK53017/pdf/Bookshelf_NBK53017.pdf
https://www.ncbi.nlm.nih.gov/books/NBK179276/pdf/Bookshelf_NBK179276.pdf
https://www.ncbi.nlm.nih.gov/books/NBK179276/pdf/Bookshelf_NBK179276.pdf
https://archive.epa.gov/airquality/community/web/html/index.html
https://archive.epa.gov/airquality/community/web/html/index.html
https://doi.org/10.14814/phy2.70006
https://doi.org/10.70008/nhj.v1i06.31
https://doi.org/10.1016/j.atmosenv.2008.09.052
https://www.who.int/teams/environment-climate-change-and-health/air-quality-energy-and-health/sectoral-interventions/household-air-pollution/strategies
https://www.who.int/teams/environment-climate-change-and-health/air-quality-energy-and-health/sectoral-interventions/household-air-pollution/strategies
https://www.who.int/teams/environment-climate-change-and-health/air-quality-energy-and-health/sectoral-interventions/household-air-pollution/strategies
https://www.who.int/europe/publications/i/item/WHO-EURO-2024-9115-48887-72806
https://www.who.int/europe/publications/i/item/WHO-EURO-2024-9115-48887-72806
https://www.who.int/teams/environment-climate-change-and-health/air-quality-energy-and-health/health-impacts/exposure-air-pollution
https://www.who.int/teams/environment-climate-change-and-health/air-quality-energy-and-health/health-impacts/exposure-air-pollution
https://www.who.int/teams/environment-climate-change-and-health/air-quality-energy-and-health/health-impacts/exposure-air-pollution
https://www.who.int/news-room/fact-sheets/detail/tobacco
https://doi.org/10.2196/55207
https://doi.org/10.21608/ejom.2024.293572.1337

Journal of Indian Association for Environmental Management 38 Vol. 45, No. 3 (2025), 27-37



