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Abstract: Human activities generate various toxic air pollutants such as ash, dust, fog, smoke, soot, steam, etc.
which spoils the air quality and affects the environment and human health. The major pollutants of the ambient air
are carbon dioxide, hydrocarbons, lead, nitrous oxide, ozone, and sulphur dioxides. Air pollution is a public health
hazard in concern to cardiovascular disease; diabetes; obesity; reproductive, neurological, and immune system
disorders; and as a human carcinogen. Health hazards of air pollution can cause serious public health consequences
mainly for pregnant women, infants, children and even adults. Health effects caused by air pollutants depend on the
absorbed dose, the type of pollutants and the individual susceptibility. Present review aims to provide an
illustrative account of impacts of air pollution on human health, and strategies to be adopted for effective
prevention and control of air pollution.
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Introduction

Kampa and Castanas (2008) suggested that that air pollution has the greatest impact on

pregnant women, children, older adults, people
who are active outdoors, and people with heart or
lung diseases are highly susceptible to air
pollution. People exposed to higher levels of
certain air pollutants may experience irritation of
the eyes, nose, and throat; wheezing, coughing,
chest tightness, and breathing difficulties;
worsening of existing lung and heart problems,
such as asthma; and increased risk of heart attack
(LRTAP, 2012). Kuylenstierna et al. (2020) stated

human health and develop cardiovascular and
respiratory diseases, and lung cancer. Other
low birth
weight, pre-term births, severe asthma attacks,

effects include premature deaths,
childhood pneumonia, heart attacks and strokes.
Human health is impacted markedly by increasing
temperatures and air pollutants. Health risks of air
pollution are directly correlated with the increase
in heat and humidity (RCRCC, IFRC and ICRC,

2023).
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UNICEF (2019) and Marcoa et al. (2019)
reported that air pollution produces negative
impacts on human health, ecosystems, climate,
society, and economy. Exposure to air pollutants
produces adverse health outcomes, especially
the respiratory and cardiovascular diseases,
congestive heart failure, increases in asthma
attacks, acute bronchitis, and altered lung function
(Zhou et al., 2023). In extreme cases, along with
breathing and respiratory problems, it can cause
premature death, as well as damage the environ-

ment (Sharma, 2020).

Hazardous effects of air pollution on human
health include adverse effects on the developing
foetus, age-unseemly behaviours, allergic diseases
in children, Alzheimer's and Parkinson's disease,
asthma, cardiovascular dysfunctions, dry eye
syndrome, immune dysfunction, irritation of the
eyes, lung cancer, male infertility, malignant
growth, neurobehavioral hyperactivity, neuro-
inflammation, pigmented spots on the face,
respiratory diseases, retinopathy, and skin aging
(Kelly and Fussell, 2015; Gurmeet, 2020).

EPA (2023) described that; health impacts of
air pollution depend upon the short term exposure
or long term exposure to air pollutants. Short-
term exposure to air pollution can cause coughing,
dizziness, fatigue, headache, irritation to eyes,
nose, and throat, and wheezing or difficulty during
breathing (Rajak and Chattopadhyay, 2019). Long-
term exposure to air pollution can leads to birth
defects, cancer, cardiovascular damage, death,
harm to liver, spleen, and blood, nervous system
damage, and respiratory diseases (asthma,

emphysema) (Demoury et al., 2024).

WHO (2019) stated that factors that affect the
healthy person’s vulnerability to air pollution
include: age of person exposed; close proximity to
high levels of pollution (heavy traffic on roads,
coal-based power plants emitting polluting smoke,
construction or demolition sites, use of biomass
fuel for cooking, bursting fire crackers, burning
waste from houses, hospitals, electronic waste,
crop residues, etc.); health status of exposed

person; high concentrations of particulate matter
(increased burning of fuel for winter, burning of
agricultural crop residues, weather patterns); low
socioeconomic status; occupational exposures;
pregnant women; and smoking of tobacco
products and exposure to second-hand smoke
(Rajak and Chattopadhyay, 2019; Walton and Yan,
2020).

This study aims to investigate the air pollution
with special emphasis on types, sources, major air
pollutants, and impacts of air pollution on human
health. It also suggests control measures for
prevention and to reduce the air pollution.

For present review the searched literature
contains research papers, reviews, reports, and
conference papers with the help of Internet search
engines like Google, Google Scholar, PubMed,
ScienceDirect, and ResearchGate. The purpose of
this review was to summarize the updated
published literature on air pollution with respect
to its impacts on human health, and strategies to
be practiced for control measures.

Common Air Pollutants

Gul and Das (2023) reported that common air
pollutants are ammonia (NH3), carbon dioxide
(CO2), carbon monoxide (CO), ;ead (Pb), oxides of
nitrogen (NOx): NO and NO; sulphur dioxide
(S02), ozone (03), and particulate matter (PM 2.5
and PM 10). Sources of these common air
pollutants are as follow:

e Ammonia (NH3): Combustion of fossil fuels,
transport and waste disposal.

e Carbon dioxide (CO2): Burning of fossil fuels,
industries, etc.

e (Carbon monoxide (CO):

fuels.

Incomplete

combustion of fossil Automobile,
industrial furnaces, open fires, forest fires and

domestic fuel.

e Lead (Pb): Fumes from diesel/petrol, paints,
metal mining and smelting, waste incineration,
battery recycling, wood and coal burning.
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Table 1: Impacts of Specific Air Pollutants on Human Health

Air pollutants Impacts on Human Health Reference
Ammonia (NHs) Affect human health through eutrophication by Penard and Maesano
pollutants and through acidifying pollutants. (2004)

Carbon dioxide (COz)

Respiratory problems, greenhouse effect, global
warming.

Mabahwi et al. (2014)

Carbon monoxide
(CO)

Reduce the oxygen-carrying capacity of
haemoglobin.Cause nausea, headaches, blurred
vision and drowsiness, reduced ability to think, and
even death.

Shaharukh et al. (2020)

Oxides of Nitrogen
(NOx): NO2& NO

Bronchial hyper-responsiveness.Decrease in lung
function in asthmatic subjects. Respiratory
irritant.Worsen existing respiratory illness.

Kelly and Fussell (2015),
NIH (2020),
Shetty et al. (2023)

Sulphur oxides (SOx):
Sulphur dioxide (SO2)

Alters children’s’ lung function.

Increases adults’ respiratory symptoms: cough.
Provokes asthma attacks in asthmatic subjects.
Respiratory irritant.

Doreswamy and
Sudheendra (2010),
Marcoa et al. (2019)

Ozone (03)

Exacerbates asthma attacks. Eye irritation.
Irritate the respiratory tract.

Respiratory illnesses: bronchitis and pneumonia.
Severe coughing, shortness of breath and lung
irritation.

National Institute of
Disaster Management
(2023)

Particulate matter
(PM): SPM, UFP, PM1,
PMz.5, PM1o

Bronchitis. Carcinogen effects. Lung damage. Nose
and throat irritation. Risk of cardiac arrest. Early
death.

Department of
Environment and Natural
Resources (2008),
Gurmeet (2020)

Volatile Organic

Adverse neurological, reproductive and

Demoury et al. (2024)

Compounds(VOC) developmental effects.Cancer.

Heavy metals

Arsenic Dermatomes, genetic toxicity, respiratory cancer. WHO (2019)

Cadmium Aminoaciduria, emphysemia, glucosuria, Walton and Yan (2020)
osteomalacia, proteinuria.

Lead Abnormalities in fertility and pregnancy. Affects Marchwinska-Wyrwal et
intellectual development in young children. al. (2011),
Anaemia.Damage to the gastrointestinal tract, Rajak and Chattopadhyay
joints, kidney, liver, nervous system, and (2019)
reproductive systems. Encephalopathy,
neurobehavioral changes, and peripheral
neuropathy.

Mercury Cardiovascular diseases, hypertension, myocardial Zhou et al. (2023)
infarction, proteinuria.

Nickel Cancer, dramatis. Sharma (2020)

Oxides of Nitrogen (NOx): Road transport,
electricity supply industry and other industrial
and commercial sectors.

Sulphur dioxide (SO2): Oil refineries and ore
smelters using sulphur containing fuels.

Ozone (03): Vehicular emission, industries and

power generation. Automobile exhaust

emission consists of toluene, xylene and ethyl-
benzene isomer.

Particulate matter (PM2.5 and PM10): Power
sector, industries, transport, and residential
sector.

Impacts of Air Pollutants on Human Health

Overall Effects of Air Pollution on Human Health:
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According to Marcoa et al. (2019), air pollution is
the largest environmental risk for human health
and cause premature deaths due to cardiovascular
and cerebrovascular diseases, lung diseases, and
lung cancer. Gurmeet (2020) and National
Institute of Disaster Management (2023) stated
that prolonged exposure to certain air pollutants
is associated with an increased risk of ailments
such as:

e Cardiovascular diseases: Impair blood vessel
function; speed up calcification in arteries,
heart attacks and strokes.

e Effects on eyes: Retinopathy and ocular

outcomes. Irritation of the eyes, dry eye
syndrome, and some of the major blinding.

e Neuropsychiatry = manifestations: ~ Neuro-
behavioral hyperactivity, crime, age-unseemly
behaviours, neuroinflammation, and Alzhei-

mer's and Parkinson's disease.

e Pregnancy: Pre-term birth, low birth weight,
still birth, growth restriction, and adverse
cardiovascular and respiratory outcomes.

e Reduced Infants, children,
pregnant women and the elder people are
vulnerable and suffer from reduced lung
function.

lung function:

e Respiratory problems: Asthma, bronchitis, and
other respiratory infections.

e Risk of cancer risk: Exposure to benzene and
formaldehyde increases the risk of cancer.

e Visibility issues: High levels of particulate
matter can reduce visibility.

Impacts of Specific Air Pollutants on Human Health:

Penard and Maesano (2004) reported that the
health effects caused by air pollutants depend on
the type of pollutant, the absorbed dose, and the
individual susceptibility. According to Rajak and
Chattopadhyay (2019), long-term
exposure to air polluted with NOx, SO, PM, Oz and
CO is associated with adverse health effects

short- and

(Mackenzie and Turrentine, 2023; UCAR, 2024)
(Table 1).

Control Measures of Air Pollution

According to National Institute of Disaster
Management (2023), air pollution
controlled by minimizing release of pollutants in
the air to avoid further consequences. Air
pollution can be effectively controlled by following
recent and innovative measures such as: control of

can be

particulate matter, education and public
awareness, improvement of fuel quality, proper
urban planning with green spaces, source control,

and implementation of recent technology.
Conclusion

This review revealed that acute or chronic
exposure to the hazardous air pollutants affects
the human health with the manifestation of severe
symptoms of diseases and in extreme cases,
becomes fatal also. Effects of air pollution results
in the development of respiratory problems,
cardiovascular diseases, reduced lung function,
risk of cancer, visibility issues, and even death in
extreme cases. For betterment of human health
and to avoid health consequences by air pollution,
use of green technologies, priority to natural gas
as a fuel, and awareness among general public
regarding hazardous effects of air pollution is
recommended.
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