
Air pollution is an invisible yet pervasive danger affecting millions worldwide. It refers to the presence of harmful contaminants in the 
atmosphere, including dust, fumes, gas, smoke, and vapor, in quantities that threaten human health. The primary pathway for exposure is 
through the air we breathe, which allows these pollutants to infiltrate our respiratory system and, ultimately, our entire body.

From causing inflammation in our lungs to damaging cells throughout our organs, air pollution is a significant contributor to chronic 
diseases and public health risks. Understanding its impact and learning how to mitigate exposure is crucial for protecting ourselves and 
our loved ones.

How Air Pollution Affects the Body
When inhaled, air pollutants travel through the respiratory tract, triggering a cascade of harmful effects, including:
Inflammation: Pollutants irritate lung tissues, leading to swelling and reduced function.
Oxidative Stress: Tiny particles induce cellular damage by creating an imbalance of free radicals in the body.
Immunosuppression: Air pollution weakens the immune system, making the body more vulnerable to infections.
Systemic Impact: Some pollutants, like fine particulate matter (PM), penetrate the bloodstream through the lungs and travel to other 
organs, causing widespread inflammation and even carcinogenicity.

Inhalable Particulate Matter and Health
What is PPM 
PM stands for particulate matter (also called particle pollution): the 
term for a mixture of solid particles and liquid droplets found in the 
air. Some particles, such as dust, dirt, soot, or smoke, are large or 
dark enough to be seen with the naked eye. Others are so small they 
can only be detected using an electron microscope.
Particle pollution includes:
• PM10: Inhalable particles, with diameters that are 
 generally 10 micrometers and smaller
• PM2.5: Fine inhalable particles, with diameters that are 
 generally 2.5 micrometers and smaller
• How small is 2.5 micrometers? Think about a single hair 
 from your head. The average human hair is about 70 micrometers 
in diameter - making it 30 times larger than the largest fine particle

Particulate matter contains microscopic solids or liquid droplets that are so small that they can be inhaled and cause serious health 
problems. Some particles less than 10 micrometers in diameter can get deep into your lungs and some may even get into your 
bloodstream. Of these, particles less than 2.5 micrometers in diameter, also known as fine particles or PM2.5, pose the greatest risk to 
health.

Air Pollution: The Silent Threat to Your Health

Smog occurs when pollutants 
react with sunlight creating a 

dense layer that appears between 
smoke and fog.
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Air pollution is a significant public health issue that can cause both immediate and long-term effects on human health. It impacts various 
systems in the body, with some effects being localized to the respiratory system and others affecting cardiovascular, neurological, and 
reproductive health. Here’s a detailed breakdown:

Respiratory System
Air pollution directly impacts the respiratory system, as inhalation 
is the primary way pollutants enter the body.
Short-term Effects:
• Irritation of Airways: Pollutants such as particulate matter 

 (PM2.5 and PM10), nitrogen dioxide (NO₂), and ozone (O₃) 

 can irritate the lining of the respiratory tract
• Coughing and Wheezing: Exposure to smog or high levels of 
 pollutants often triggers these symptoms
• Shortness of Breath: Especially in people with pre-existing 
 conditions like asthma

Long-term Effects:
• Asthma: Air pollution is a common trigger for asthma attacks 
 and can worsen the severity of the condition over time
• Chronic Obstructive Pulmonary Disease (COPD): Long-

 term exposure to pollutants like sulfur dioxide (SO₂) and 

 smoke can cause chronic bronchitis and emphysema
• Reduced Lung Function: Especially in children and 
 adolescents, prolonged exposure to air pollution can impair 
 lung development
• Lung Cancer: Fine particulate matter (PM2.5) and 
 carcinogenic pollutants like benzene and polycyclic aromatic 
 hydrocarbons (PAHs) increase the risk of lung cancer

Cardiovascular System
Air pollution can cause significant damage to the heart and blood 
vessels, as pollutants can enter the bloodstream.

Short-term Effects:
• Increased Blood Pressure: Acute exposure to pollutants like 
 PM2.5 can cause blood vessels to constrict, raising blood 
 pressure
• Heart Rhythm Issues: Pollutants can disturb the electrical activity of the heart, leading to arrhythmias

Long-term Effects:
• Heart Disease: Prolonged exposure to air pollution increases the risk of ischemic heart disease, where blood flow to the heart is 
 reduced
• Stroke: Pollutants can promote blood clot formation, increasing the likelihood of strokes
• Atherosclerosis: Air pollution contributes to the buildup of plaque in arteries, leading to their hardening and narrowing

Central Nervous System
Pollutants, especially fine particulates and heavy metals, can affect the brain and nervous system.

Short-term Effects:
• Cognitive Impairment: Air pollution can reduce attention span and cognitive performance, particularly in children and older adults
• Headaches: Exposure to pollutants like carbon monoxide (CO) can lead to reduced oxygen supply to the brain, causing headaches
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Key Pollutants and Their Health Effects
Particulate Matter (PM2.5, PM10) : Lung and heart diseases, strokes, premature death.
Ozone (O ) : Breathing difficulties, asthma attacks, lung tissue damage.3

Nitrogen Dioxide (NO ) : Worsening of asthma, reduced lung function, increased respiratory infections.2

Sulfur Dioxide (SO ) : Irritation of the respiratory tract, aggravation of asthma and bronchitis.2

Carbon Monoxide (CO) : Reduced oxygen delivery to organs, dizziness, confusion, and in severe cases, death.
Lead : Damage to the nervous system, developmental issues in children, and kidney damage.

Understanding AQI: Air Quality Index
The Air Quality Index (AQI) simplifies the complex data on 
air pollution into a scale that helps the public understand 
current air quality and associated health risks.

The AQI assigns a value on a scale (usually from 0 to 500) 
based on the concentration of major pollutants like 

particulate matter (PM2.5 and PM10), ozone (O₃), carbon 

monoxide (CO), sulfur dioxide (SO₂), and nitrogen dioxide 

(NO₂), with higher values indicating worse air quality and 

greater health risks.

Children, the elderly, and individuals with respiratory or 
cardiovascular conditions are particularly vulnerable to 
poor air quality.

How to Protect Yourself from 
Air Pollution
While we cannot completely avoid air pollution, simple strategies can help minimize exposure and its harmful effects:
Check the AQI Daily: Stay informed about air quality levels in your area and plan outdoor activities accordingly.
Exercise Smartly: Avoid outdoor workouts when 
pollution levels are high. Opt for indoor exercise instead.
Limit Outdoor Playtime for Children: When air quality 
is poor, keep kids indoors to reduce exposure.
Use Public Transportation: Reduce personal vehicle 
use by walking, biking, carpooling, or using public transit.
Wear a Mask: During high-pollution days, an N95 or 
N99 respirator mask can filter out fine particles.
Stay Hydrated: Drinking plenty of water helps flush out 
toxins.
Eat Antioxidant-Rich Foods: Foods like berries, nuts, 
and leafy greens help combat oxidative stress caused by 
pollution.

A Call to Action
Air pollution is not just an environmental issue; it’s a 
global health crisis. It affects nearly every organ in the 
body and is a risk factor for a wide range of diseases. By 
understanding its impact and taking proactive steps to 
reduce exposure, we can protect ourselves and our 
families from its harmful effects.

Let’s breathe easier by making informed choices and advocating for cleaner, healthier air for all.
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