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Abstract

In the field of environmental studies, discussions frequently centre around outdoor
pollution and its various forms, and the pollution occurring within our homes and
workplaces often goes unnoticed. Studies on indoor air pollution (IAP) indicate that high
concentrations of particulate matter and other pollutants are frequently found indoors,
leading to respiratory issues, cardiovascular diseases, and other health concerns. This
research article examines the causes and effects of IAP and explores the measures that
can be implemented to reduce IAP in residential and occupational settings.
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Introduction:

Air pollution refers to the introduction of foreign substances into the atmosphere. These
substances move through the air, spreading and interacting with each other and with other
materials both physically and chemically, thereby polluting the environment (Rao and
Rao, 1999). Indoor Air Pollution (IAP) consists of a complex blend of particulate matter
and various gaseous elements, with their composition varying greatly based on the
sources that produce them, emission rates, and ventilation conditions (Hamanaka and
Mutlu, 2018). Indoor air pollution has a profound effect on health, especially in countries
like India. It contributes to respiratory diseases, negative pregnancy outcomes,
cardiovascular issues, and cognitive impairments, with vulnerable groups such as women,
children, and the elderly being particularly affected. This pollution stems from both
outdoor pollutants entering indoor environments and indoor sources like tobacco smoke,
cooking, and combustion, significantly affecting respiratory health. indoor air pollution
has garnered significant attention in the literature, particularly due to its implications for
health and well-being. Various studies have explored the sources, effects, and
remediation strategies for indoor air pollutants, highlighting the complexity of this
issue. Kankaria et al (2014) while studying the effects of IAP on health concludes that
indoor air pollution in India has resulted in increased morbidity and mortality but there is
a need of further studies to assess the exposure levels of indoor pollutants and to find the
evidence for their association with outcomes like tuberculosis, cataract, asthma,
cardiovascular health, and cancers. Rohra& Taneja (2016) believe that among the various
sources of AP, the contamination of the indoor air environment from solid fuel accounts
for 1.6 million deaths annually. The 1991 National Census on the primary household fuel
used by the rural population reflected that about 95 percent of people in rural areas still
relied primarily on biomass fuels (dung, crop residues, and wood), and unfortunately,
such fuels are substantially more polluting per meal than the liquid and gaseous fuels.
Women and children who work in the kitchen are the most vulnerable. Thus, severe
pollution levels in the village and urban slum homes of India and elsewhere in the Third
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World call for a serious effort to conduct the medical and abatement research that would
explain the impact of the IAP and effective ways to reduce it (Smith, 2000). Rahman
(2004) examines the health impacts of indoor air pollution in Aligarh city, India, and
explains that IAP, especially in the kitchen area is very high compared to other parts of
the house and it leads to respiratory diseases. Maharana et.al (2018) studied the presence
of IAP, its associated factors, and impact on the health of women residing in an urban
slum of Kolkata, West Bengal, India. They found that the majority of the households in
the slum were exposed to IAP due to the use of kerosene. Smoke and overcrowding
further accentuated it.

This research article aims to understand indoor air pollution, which is generally a
neglected area of research in environmental studies. Prolonged exposure to higher levels
of indoor air pollution causes serious health issues. Therefore, it is critical to understand
the concept of indoor air pollution, the causes of its occurrence, and the resultant
consequences.

Causes and Consequences of Indoor Air Pollution:

Primary sources of indoor air pollution in India and in other developing countries include
anthropogenic activities such as tobacco smoke, cooking, heating, and biological
contaminants like dust mites and Molds, vehicular emissions, industrial processes, etc. A
detailed list of sources of IAP is discussed below-

Fuel-burning combustion appliances:

In the urban slums and the rural areas of India and other developing countries solid fuels
like wood, cow dung and agricultural waste are frequently used for cooking and heating
which releases harmful particulate matter, carbon dioxide, nitrogen oxide, sulphur oxide,
volatile organic compounds and polycyclic aromatic hydrocarbons etc in air which
significantly impact indoor and outdoor air quality of the homes. As per WHO reports,
around 2.1 billion people worldwide (around a third of the global population) cook using
open fires or inefficient stoves fuelled by kerosene, biomass (wood, animal dung and
crop waste) and coal, which generates harmful household air pollution.

Tobacco consumption and resultant smoke:

Tobacco consumption is also common in many homes. These release harmful chemicals
like nicotine, carbon monoxide, tar, and numerous carcinogens and contribute to a wide
range of health problems not only to consumers but also to people who live or sit in their
surroundings..

Building materials and furnishings:

Making new buildings and furnishing them can result in the release of chemicals like
volatile organic compounds, formaldehyde, phthalates, and heavy metals. Pressed wood
products used in furnishing can release formaldehyde, a harmful chemical into the indoor
air and pose health risks.

Products used for household cleaning and for personal care:

Cleaning activities at home and workplace with good cleaning products promote hygiene
but the use of cleaning products such as surfactants, acids/bases, carcinogens such as
chloroform, and synthetic fragrances may cause harmful health effects (Bukalasa et al.,
2019).
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Ventilation Issues: Inadequate ventilation and the increasing fashion of closed AC
rooms without windows exacerbate the problem, trapping pollutants indoors and
increasing exposure levels.

Vehicle Emissions: such emissions are particularly acute in highly polluted cities in
urban India, where vehicular emissions are the primary source of carbon monoxide.
Furthermore, the use of adulterated fuel blends in taxis and auto-rickshaws increases
emissions of harmful pollutants, exacerbating urban air pollution. Proximity to roadways
and high traffic corridors can further aggravate IAP due to penetration from the outdoor
environment.

Humidity and Dampness: Many homes experience leakages and some degree of water
dampness for a long time. Molds, bacteria, insects, and mites thrive in humid and damp
environments, which are linked to several respiratory disorders, including asthma,
chronic rhino sinusitis, and hypersensitivity pneumonitis.

Allergens from Household Pests: Many households keep pets for security and
entertainment. However, pests represent significant but modifiable contributors to
respiratory disease, particularly asthma and allergic rhinitis.

Measures to Improve Indoor Air Quality (IAQ)

Housewives, housekeepers, maids, servants form the vulnerable group as they are directly
affected by IAP while working in houses. However, the elderly, children, and individuals
with pre-existing respiratory conditions are particularly susceptible to the adverse health
effects of indoor air pollution. Studies have also indicated potential links between indoor
air pollution and other health problems, including diabetes, cardiovascular diseases, and
even cognitive impairment.

Common Strategies for Reducing IAP

e Use of cleaner sources of fuel, like liquefied petroleum gas, and regular cleaning
of gas stoves.

e Ban on asbestos-containing materials (ACM), lead-based paints, and
formaldehyde-emitting products.

e Ban on indoor smoking and use of synthetic air fresheners that release Volatile
Organic Compounds (VOCs).

e Make your house cross-ventilated. Keep the windows and doors open when
outdoor air quality is good.

o Install exhaust fans, kitchen chimneys, and bathroom ventilators to expel indoor
pollutants.

o Use Heating, Ventilation, and Air Conditioning (HVAC) Systems with HEPA and
Carbon Filtration.

e Maintain Clean Indoor Spaces by regular wet mopping or with a vacuum cleaner
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e Use low-VOC paints, adhesives, and cleaning products to reduce toxic emissions.

e Avoid Indoor Waste Burning and ensure proper waste disposal to prevent
additional indoor pollution.

e Discipline pets at home to avoid infections.

Policy Interventions and Public Awareness

e The government can enforce IAQ Regulations in workplaces and public
buildings.

o Promote Green Building by integrating better ventilation and air filtration.

o Raise Public Awareness by conducting educational campaigns on indoor air
pollution risks and promoting clean energy adoption.

Thus, addressing IAP issue requires a multi-dimensional approach, focusing

on source control, refinement in household practices by encouraging regular cleaning,

& policy interventions to create healthier and more sustainable living environments in

the homes and at working place.
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