
STORY AT-A-GLANCE

First comes the air you breathe. Then comes what it quietly leaves behind. A large

imaging study published in Radiology found that years of exposure to outdoor air

pollutants, even at moderate levels, left measurable marks inside the coronary arteries,
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Long-term exposure to even moderate levels of air pollution was associated with more

calcium buildup, more plaque, and more advanced coronary artery disease, suggesting

your heart is affected long before symptoms appear



Women exposed to higher levels of fine particle pollution were about 80% more likely to

have severe blockages in the arteries supplying the heart, highlighting that air pollution

doesn’t affect everyone equally



Ultrafine particles from vehicle exhaust, industrial emissions, power plants, and gas

stoves are even smaller than the pollutants measured in the study, travel throughout your

body after entering your lungs and outnumber microplastics by an enormous margin



Because most people spend about 90% of their time indoors, improving your home's air

quality with a HEPA purifier, proper kitchen ventilation and smart window habits

dramatically reduces your daily pollution exposure



Choosing cleaner air when possible, eating minimally processed whole foods, avoiding

ultraprocessed foods, and exercising away from heavy traffic work together to reduce

chronic inflammation and help protect your arteries over the long term



https://www.mercola.com/forms/background.htm


the vessels that deliver oxygen-rich blood to your heart.  When those arteries gradually

narrow or become blocked through plaque buildup, the condition is called coronary

artery disease.

The condition often develops without warning signs — no chest pain, no shortness of

breath, nothing to prompt a doctor's visit — until a heart attack or another serious

cardiovascular event forces the issue. Many people don't connect that progression to

the air they breathe every day, but that assumption leaves you vulnerable.

The exposures involved in this study weren't the dramatic smog of heavily industrialized

cities. They reflected the kind of air that surrounds millions of ordinary people going

about their ordinary lives. And the damage showed up not just in one measurement but

across multiple markers of how far artery disease had progressed.

Even Everyday Air Pollution Left a Measurable Mark

The Radiology study investigated whether years of exposure to common outdoor air

pollutants were linked to more advanced coronary artery disease when examined with

detailed heart CT scans rather than relying only on conventional risk factors.

The researchers reviewed records from 11,128 adults who underwent cardiac CT

between 2012 and 2023. Among them, 7,313 also received coronary CT angiography, a

specialized scan that gives doctors a detailed view of plaque inside the heart's arteries

instead of simply showing calcium deposits.

Researchers estimated each person's average exposure to fine particulate matter

(PM2.5) and nitrogen dioxide (NO2) during the entire 10 years before the heart scan.

PM2.5 includes particles no wider than 2.5 micrometers — roughly 30 times smaller

than the diameter of a human hair — small enough to slip deep into your lungs and enter

your bloodstream.
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Daily exposure adds up slowly over time. Instead of asking whether a bad air-quality day

affects your heart, the researchers examined whether years of breathing moderate

pollution changed the arteries themselves.

• More pollution matched more disease inside the arteries — Higher long-term

exposure to both PM2.5 and NO2 consistently matched greater coronary artery

calcium and a greater overall plaque burden. Pollution tracked with multiple signs

that coronary artery disease had progressed further.

Earlier studies often focused only on coronary calcium scores, but this study looked

beyond hardened calcium deposits to evaluate the total amount of plaque present

inside the arteries. That provides a more complete picture because plaque exists in

different forms, and not all dangerous plaque has become heavily calcified.

• Even moderate pollution levels mattered — The median long-term PM2.5 exposure

measured only 7.5 micrograms per cubic meter, with most participants living

between 4.3 and 9.2 micrograms per cubic meter. Those numbers fall far below the

extreme pollution many people imagine. Yet researchers still found significant

relationships between those exposures and worsening artery disease. That means

your attention shouldn't focus only on heavily polluted cities or major industrial

centers.

• Women experienced the strongest association with severe blockages. After

researchers completed their most comprehensive statistical analyses, long-term

exposure to both PM2.5 and NO2 was associated with obstructive coronary artery

disease in women but not in men.  Obstructive disease refers to arteries narrowed

enough to significantly reduce blood flow through the heart.

Women exposed to higher levels of fine particle pollution were about 80% more

likely to have severe blockages in the arteries that supply blood to the heart, while

NO2 exposure also showed a statistically significant association. Researchers did

not observe comparable statistically significant relationships in men after the same

adjustments.

3



Instead of assuming everyone responds identically to environmental exposures, this

study suggests your individual characteristics matter. If you are a woman with other

cardiovascular risk factors, long-term air quality deserves a place on your personal

checklist alongside blood pressure and blood sugar.

• Researchers identified why pollution damages arteries — Several biological

processes work together to accelerate atherosclerosis, the gradual buildup of

plaque inside artery walls. Instead of acting through one pathway, pollution creates

stress throughout the cardiovascular system.

Inflammation and oxidative stress drive much of the damage. Oxidative stress

occurs when harmful reactive molecules overwhelm your body's natural defenses,

damaging cells and tissues. According to the researchers, pollution increases

systemic inflammation and oxidative stress, creating conditions that encourage

plaque formation and progression. The artery lining also loses its normal protective

function.

Healthy arteries have an inner lining called the endothelium that helps blood

vessels relax, controls blood flow and discourages unwanted clot formation.

The researchers describe endothelial dysfunction, meaning that protective lining no

longer works properly, as another important mechanism linking long-term pollution

exposure with worsening coronary artery disease. They also note that pollution

makes blood stickier and more prone to forming dangerous clots, which can trigger

a heart attack even in arteries that aren't yet severely narrowed.

• The design of the study strengthens confidence in the findings — This investigation

included adults from multiple hospitals over an 11-year period, giving researchers

access to one of the largest imaging-based analyses of long-term air pollution and

coronary artery disease published to date.

Researchers repeated their analyses using several different approaches, including

limiting participants to those living close to monitoring stations, excluding the

COVID-19 period, separating lower and higher pollution exposure groups, and
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examining different exposure windows over one, five, and 10 years. The

relationships remained broadly consistent across those analyses.

Although this study can't prove direct cause and effect, the repeated patterns

across multiple analyses strengthen the evidence that long-term exposure to

moderate air pollution is closely associated with more advanced coronary artery

disease.

Reduce Your Daily Exposure to Air Pollution and Strengthen Your
Arteries

Air pollution isn't something you can eliminate completely, but you can control many of

the factors that determine how much reaches your body and how resilient your

cardiovascular system remains. It's important to both lower the environmental burden

you face and build the habits that strengthen your arteries over the long term.

The Radiology study focused on long-term exposure to PM2.5 and NO2, two common air

pollutants strongly linked to combustion from traffic, power plants, and other fuel-

burning sources.

Within that broad category is an even smaller group called ultrafine particles (UFPs),

which measure less than 100 nanometers across — about one-thousandth the width of a

human hair. The study didn't measure UFPs separately, but many of the same

combustion sources that increase PM2.5 also produce enormous numbers of UFPs.

For years, I believed microplastics and nanoplastics represented the greatest

environmental threat to your health. They remain a serious concern. But after I spent

more time reviewing the research, another hazard emerged as even more significant:

UFPs. They come from everyday combustion sources such as vehicle exhaust, industrial

emissions, power plants, and gas stoves.
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What surprised me most was the sheer number of these particles. In urban areas, you

inhale roughly 10,000 to 30,000 UFPs in every cubic centimeter of air annually,  and

directly alongside major highways, that number can rise to about 160,000 particles per

cubic centimeter.  By comparison, estimates suggest people take in roughly 39,000 to

121,000 microplastic particles over an entire year through food, water, and air

combined.

By particle number, UFPs account for roughly 90% of the particles in polluted air.

They’re the invisible majority. Their size makes them especially concerning. UFPs travel

deep into your lungs, pass through the tiny air sacs where oxygen enters your

bloodstream, and circulate throughout your body. Research links long-term exposure

with inflammation, oxidative stress, and cardiovascular damage, and these particles

have been detected in organs throughout the body, including the brain, liver, and

placenta.

I no longer look at UFPs and microplastics as separate problems because they work

together. Nanoplastics themselves fall within the ultrafine particle size range, and both

trigger many of the same harmful biological responses, including oxidative stress,

chronic inflammation, immune dysfunction, and cellular injury.

Both also transport other toxic substances into your tissues. Together they create a

much greater burden than either exposure alone, making it even more important to

reduce the amount of pollution you breathe and bring into your home whenever you have

the opportunity.

1. Reduce the pollution you breathe every day — If you live near busy roads, industrial

areas or places where wildfire smoke is common, make cleaner air part of your

routine. Keep windows closed when air quality is poor, avoid strenuous outdoor

exercise during periods of heavy pollution, and choose walking or cycling routes

away from heavy traffic whenever possible. Every hour you spend breathing cleaner

air reduces the burden on your cardiovascular system.
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2. Upgrade the air inside your home — You spend about 90% of your time indoors,  so

the air inside your home contributes more to your total pollution exposure than the

air outside. I recommend starting with your bedroom because you spend six to eight

uninterrupted hours there every night. Run a high-efficiency particulate air (HEPA)

purifier while you sleep to reduce the amount of fine particles you breathe during

the hours your body performs much of its repair work.

Research also suggests cleaner air may support your brain’s glymphatic system, the

built-in waste-removal network that becomes most active during deep sleep and

clears away metabolic waste, including proteins associated with Alzheimer’s

disease. Fine particles inhaled during sleep can trigger low-grade inflammation that

interferes with this process, which makes cleaner nighttime air even more valuable.

If you cook with a gas stove, use effective ventilation every time because gas

appliances release nitrogen dioxide and fine particles directly into your home. Use a

range hood that vents to the outside, not one that simply recirculates air through a

filter. If you don't have exterior ventilation, open a nearby window while cooking and

run a box fan to push air out.

If you live near a busy road, highway or other major traffic corridor, keep your

windows closed during morning and evening rush hours, when outdoor pollution is

often highest. On days when outdoor air quality is good, however, open your

windows to flush out pollutants that build up indoors from cooking, furniture,

cleaning products, and building materials. Let current PM2.5 air-quality readings

determine when to bring fresh air in and when to keep it out.

3. Protect the lining of your arteries with real food — Your artery walls respond to

everything you eat. Build most meals around minimally processed foods such as

ripe fruit, root vegetables, properly prepared vegetables, and high-quality protein

while avoiding ultraprocessed foods, including seed oils, that drive chronic

inflammation.
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If you eat restaurant food several times each week, replace one restaurant meal

each day with a homemade meal prepared from whole ingredients. Small victories

become lasting habits.

4. Keep your cardiovascular risk factors under control — High blood pressure,

elevated blood sugar, and smoking all increase stress on your arteries.

The study showed that pollution remained associated with more advanced coronary

artery disease even after accounting for these factors, which means lowering those

risks gives you another layer of protection rather than replacing the need to reduce

pollution exposure. Make a checklist and track your progress instead of waiting

until symptoms appear.

5. Move your body where the air is cleaner — Regular physical activity strengthens

your heart and blood vessels, but location matters. If you're an outdoor walker,

choose parks, tree-lined neighborhoods, or other areas farther from heavy traffic

whenever possible. Even shifting your route a few blocks away from congested

roads lowers your direct exposure while allowing you to keep the benefits of

exercise.

Think in decades instead of days. Every cleaner meal, every walk in fresher air and

every step that lowers unnecessary inflammation becomes part of your long-term

scorecard. Focus on steady progress instead of perfection, and those daily choices

continue working for you year after year.

FAQs About Air Pollution and Coronary Artery Disease

Q: How does air pollution affect my heart?

A: Long-term exposure to air pollution contributes to inflammation, oxidative stress,

and damage to the inner lining of your arteries. Over time, those changes encourage

plaque to build up, increasing your risk of coronary artery disease and other
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cardiovascular problems.

Q: Does air pollution only become dangerous in heavily polluted cities?

A: No. The Radiology study found that even moderate long-term exposure to PM2.5

and NO2 was associated with more advanced coronary artery disease.  The

pollution levels studied were similar to what millions of people experience every day

rather than the severe smog often associated with major industrial centers.

Q: Why are UFPs a growing concern?

A: UFPs are extremely small pollution particles produced by vehicle exhaust,

industrial emissions, power plants, and gas stoves. Because they're much smaller

than most airborne particles, they travel deep into your lungs, enter your

bloodstream and spread throughout your body.

They also outnumber microplastics by an enormous margin — you may inhale more

UFPs in a single breath near a highway than you absorb in microplastics over an

entire year — making them one of the most underappreciated sources of daily

particle exposure.

Q: What is the most effective way to reduce my exposure to air pollution?

A: Start inside your home because that is where most people spend about 90% of

their time. Running a HEPA air purifier in your bedroom, using proper ventilation

when cooking with gas, avoiding outdoor exercise near heavy traffic and opening

your windows only when outdoor air quality is good all help reduce the amount of

pollution you breathe.

10



Q: Besides cleaner air, what else helps protect your arteries?

A: Cleaner air is only one part of the solution. Eating minimally processed whole

foods, avoiding ultraprocessed foods, and seed oils, maintaining healthy blood

pressure and blood sugar, staying physically active in cleaner-air environments, and

making those habits part of your daily routine all work together to reduce stress on

your arteries and support long-term heart health.

This article is for informational purposes only and does not constitute medical advice.

Talk with a qualified health care provider before making changes to your health regimen.
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