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Take Control of Your Health

Filtering Your Indoor Air Helps Lower Your Blood Pressure,
Study Finds
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STORY AT-A-GLANCE

> The air inside and outside your home often contains invisible pollutants, including fine
particles and gases from traffic, industry, and household items, which accumulate in the

spaces where you spend the most time

> Fine particulate matter (PM2.5), in particular, which is about 30 times smaller than a
human hair, penetrates deeply into your lungs and bloodstream, where it contributes to

cardiovascular strain and disease

> Alarge, randomized crossover trial published in the Journal of the American College of
Cardiology found that using HEPA air filters indoors significantly lowered PM2.5

exposure and reduced systolic blood pressure

> Research links long-term air pollution to many serious health risks beyond heart disease,
including respiratory illnesses, lung cancer, impaired childhood development, heightened

infection rates, and neurological conditions

> Aside from installing HEPA filtration systems at home, other strategies to reduce your
exposure to air pollutants include switching to nontoxic household products, ventilating

wisely, filtering water, and reducing outdoor exposure on polluted days

The air around you carries more than oxygen. With every breath, you inhale a mix of
microscopic fragments released by vehicles, factories, and even your own stove. These

particles are small enough to slip past your body's defenses and travel throughout your
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bloodstream. Over time, this invisible burden raises your risk of developing various
health problems, including cardiovascular disease, the leading cause of death

worldwide.’

Because you spend so much time indoors, much of this pollution accumulates where
you eat, sleep, and rest. To understand whether cleaning your indoor air could relieve the
strain on your heart, researchers recently tested the impact of high-efficiency particulate
filters in a large clinical trial published in the Journal of the American College of
Cardiology.2 Their work highlights how something as simple as the quality of the air you

breathe at home influences your blood pressure and long-term health.

How Does Air Pollution Raise Your Heart Disease Risk?

Before we get into how cleaning your air reduces your risk, it helps to understand why
the connection exists in the first place. A central factor is fine particulate matter known
as PM2.5. These particles are 2.5 micrometers or smaller, roughly 30 times thinner than
a strand of hair. Evidence summarized in Environmental Health shows how these
particles contribute to cardiovascular risk across populations worldwide.?

* Long-term exposure raises cardiovascular mortality across the globe — Across
large cohorts in North America, Europe, and Asia, every 10 micrograms per cubic
meter (ug/m3) increase in PM2.5 was linked to about a 6% rise in all-cause mortality

and an 11% rise in cardiovascular mortality.

» Traffic-related pollution intensifies the risk — Elemental carbon, a marker of
vehicle emissions, was tied to a 6% increase in all-cause mortality and an 11%
increase in cardiovascular mortality per microgram per cubic meter. Nitrogen
dioxide (NOz2), another common byproduct of traffic, raised cardiovascular mortality
risk by about 5% per 10 ug/m?3. These findings explain why living near busy roads is

consistently associated with elevated risks of heart disease and stroke.



» Wildfire smoke drives blood pressure spikes and indoor exposure — In Montana,
four or more days of wildfire smoke raised systolic blood pressure by 3.83 mmHg
and diastolic by 2.36 mmHg. Because PM2.5 infiltrates homes easily, indoor
exposure during wildfire events adds to cardiovascular strain, even for those who
remain indoors.*

* Fine particles damage blood vessels from the inside out — One pathway is
endothelial dysfunction, where the inner lining of blood vessels loses its ability to
regulate blood flow. This contributes to arterial stiffness, which forces your heart to
pump against greater resistance. At the same time, PM2.5 exposure promotes

vascular inflammation.

When your immune system senses the particles, it releases signaling molecules
that lead to chronic, low-grade inflammation inside the vessel walls. Over time, this
inflammation contributes to the development of atherosclerosis, narrowing the
arteries and raising the risk of heart attacks and strokes.>

» Oxidative stress amplifies vascular damage and plaque instability — Fine particles
increase the production of reactive oxygen species (ROS). Oxidative stress not only
worsens endothelial dysfunction and inflammation but also destabilizes existing
arterial plaques, making cardiovascular events more likely.

Long-term exposure to PM2.5 contributes to millions of premature deaths each year. In
2019 alone, PM2.5 exposure contributed to 4.2 million global deaths, around 70% of
which are from cardiovascular causes.’” These airborne particles aren't just a pollution

concern — they're one of the largest modifiable risk factors for heart disease worldwide.

HEPA Filtration Lowers Blood Pressure in People Living Near
Traffic

Going back to the large, randomized crossover trial published in the Journal of the
American College of Cardiology, researchers analyzed data from 154 adults living within

200 meters of major highways in eastern Massachusetts with more than 100,000



vehicle trips per day — a setting with consistent traffic-related pollution exposure — to

test whether reducing indoor air pollution could improve cardiovascular health.®

» Each participant received both HEPA and sham filtration — The trial assigned
participants to one month of either active HEPA filtration or sham filtration, followed
by a one-month washout period and then the alternate condition. This crossover
design lets each person serve as their own control, strengthening the reliability of
the findings.

* Purifiers looked identical, but only some cleaned the air — Machines were custom-
built to appear and sound the same whether or not they contained real HEPA filters.
Participants and even the researchers didn't know which units were active. People
ran the purifiers almost continuously in their bedrooms and living rooms and were
asked to keep windows and doors closed throughout the trial.

» HEPA filters made a big difference in the air people breathed — In homes where air
was tested, HEPA units cut PM2.5 levels by about 50% compared with sham
devices. This drop was measured over 24-hour periods, showing that the filtration
system consistently lowered indoor particle concentrations even though baseline

pollution levels in the region were already relatively low.

» Blood pressure outcomes provided the main measure — Blood pressure
measurements were collected before and after each intervention phase. On
average, participants had baseline systolic blood pressure (SBP) of 118.8 mmHg,
close to the clinical threshold that separates normal from elevated readings. The

trial's primary endpoint was the difference in SBP between HEPA and sham periods.

* HEPA filtration lowered blood pressure in higher-risk individuals — Among
participants with baseline SBP of 120 mmHg or higher, HEPA filtration reduced
systolic pressure by an average of 2.8 mmHg compared with baseline. By contrast,

sham filtration produced virtually no change, with a slight increase of 0.2 mmHg.



This translated into a net reduction of 3.0 mmHg in systolic pressure attributable to
HEPA use. Those with normal SBP showed no significant effect, and diastolic

readings were unchanged across groups.

» Small changes carry large public health implications — A 2 to 3 mmHg reduction in
systolic blood pressure corresponds to a 6% to 9% lower risk of ischemic heart
disease, and a 4% to 6% lower risk of major cardiovascular events such as heart
attacks, based on prior meta-analyses. Even modest shifts in individual readings

add up to major reductions in population-wide disease burden.

* Feasible for everyday living conditions — Unlike pharmaceutical interventions, this
trial allowed participants to maintain normal routines. The results demonstrate that
in-home HEPA filtration offers a practical, non-drug strategy for lowering

cardiovascular risk. The researchers concluded:

"We believe it is a reasonable conclusion, given the lack of adverse effects,

to recommend air purifier use for vulnerable populations, those with

preexisting risk of cardiovascular disease such as elevated BP, and those

who live within 200 m of high traffic highways or 100 m of high-traffic

roads.”
For anyone living near busy roads, investing in a quality HEPA filtration system is a
practical step that delivers cleaner air, lower blood pressure, and lasting protection for
heart health.

Beyond the Heart — Other Health Risks of Breathing Polluted Air

While the new research highlights how HEPA filters help lower blood pressure and
protect your heart, cardiovascular health is only one part of the picture. Air pollution
affects nearly every system in the body. By filtering out fine particles and other airborne

contaminants, HEPA air filters play a role in reducing many of these risks:



» Respiratory diseases — Fine particulate matter penetrates deep into the bronchi
and alveoli, causing irritation, swelling, and long-term tissue damage. This leads to
more frequent and severe asthma attacks, persistent coughing and wheezing from
chronic bronchitis, and gradual loss of lung function in chronic obstructive

pulmonary disease (COPD).0"

* Lung cancer — The International Agency for Research on Cancer has classified
outdoor air pollution, and particularly fine particles, as a Group 1 carcinogen. This

places it in the same category as asbestos and tobacco smoke.

Carcinogens carried on the surface of PM2.5 particles, such as polycyclic aromatic
hydrocarbons and heavy metals, lodge in the lungs, damage DNA, and initiate tumor
growth. Long-term exposure increases lung cancer risk even among non-smokers,
underscoring how dangerous polluted air is when inhaled daily over years or

decades.’213

* Allergies — Pollutants interact with allergens like pollen, mold spores, and dust
mites, making them more likely to trigger a strong immune response. They also
weaken the protective barrier of the airways, allowing allergens to penetrate more

deeply.

This leads to prolonged sneezing, nasal congestion, eye irritation, and difficulty
breathing in those prone to seasonal allergies. For children and adults with allergic
asthma, the combination of allergens and pollution intensifies respiratory

symptoms and reduces quality of life."*5

* Increased risk of infections — Polluted air compromises the body's natural
defenses against pathogens. Inhaling fine particles damages cilia, the tiny hair-like
structures in the airways that normally help clear bacteria and viruses. It also
suppresses immune responses, making it easier for microbes to take hold.s”

Studies have found higher rates of influenza, pneumonia, and other lower
respiratory tract infections in people exposed to elevated levels of air pollution. For

older adults, young children, and those with weakened immune systems, this



increased susceptibility translates into more frequent illness and higher risks of

serious complications.®

Developmental problems — The developing bodies of infants and children are
particularly sensitive to pollution. During pregnancy, exposure to fine particles has
been linked to low birth weight and preterm delivery.’ In early childhood, polluted

air impairs lung growth, leaving lasting deficits in lung capacity and function.?

There is also evidence that long-term exposure affects brain development, with
links to attention deficits and poorer cognitive performance.?' Because children
breathe more rapidly than adults and spend more time outdoors, they take in more
pollutants relative to their body weight, making them especially vulnerable to the

lifelong consequences of early exposure.

Cognitive decline and neurological disorders — Fine particulate matter crosses the
blood-brain barrier or travels along the olfactory nerve from the nose into the brain
tissue. Once there, these particles trigger inflammation, oxidative stress, and

cellular damage.

Long-term exposure has been linked to faster brain aging and higher risks of
dementia, including Alzheimer's disease and Parkinson's disease. In adults, this
means an earlier onset of cognitive decline, while in children, it impairs memory,

attention, and learning ability.??

Type 2 diabetes — Pollutants are found to interfere with how your body regulates
glucose by increasing oxidative stress and low-grade inflammation, which
contribute to insulin resistance. Studies have found that people living in areas with

elevated PM2.5 levels have a greater likelihood of developing Type 2 diabetes.z

Greater harm during wildfire smoke events — While pollution from traffic and
industry is a steady problem, wildfire smoke represents a concentrated and

particularly harmful exposure. It contains not only fine particulate matter but also a



complex mixture of volatile organic compounds, heavy metals, and even

microplastics. With wildfires becoming more frequent and intense in many regions,

the ability to reduce smoke infiltration indoors is increasingly important for health.?
These wide-ranging effects show that air pollution is not only a concern for your heart
but a challenge to nearly every system in your body. Yet despite the clear health risks, air
quality is still poorly tracked across much of the country, leaving many communities
unaware of the hazards they face each day — read more about this in "Millions of

Americans Lack Proper Air Quality Monitoring."

5 Practical Ways to Reduce the Health Effects of Air Pollution

Air pollution may be everywhere, but that doesn't mean you're powerless against it. The
steps you take inside your own home and in your daily routines help lessen its impact on
your health. While you cannot control the air outside, you do have influence over what
you and your family breathe each day. Here are five practical ways to lower your

exposure and create a safer environment:

1. Choose the right air filter — For everyday household use, consider a high-quality
HEPA air purifier for your bedroom and living areas. These are far more effective
than standard filters at capturing fine particles. For even greater protection,
consider a unit with photocatalytic oxidation (PCO) technology, which uses
ultraviolet light to break down harmful substances into harmless compounds rather

than just trapping them.

2. Choose safer cleaning and household products — Many commercial cleaning
supplies and household items release chemicals like volatile organic compounds
(VOCs) that degrade your indoor air. Replacing harsh chemical cleaners with
options like baking soda, vinegar, and hydrogen peroxide helps cut down on indoor

toxins. Avoid aerosols, air fresheners, and scented candles as well.

3. Ventilate with care — Bringing in fresh air by opening your windows is a simple way
to improve circulation indoors. Aim for at least 15 minutes of cross-ventilation each

day, even in colder months. In your car, especially in heavy traffic, use the recirculate
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setting to avoid drawing in polluted outside air. If you drive a new car, keep in mind
that materials inside off-gas volatile compounds, so airing it out regularly is

important.

4. Filter your bathing and drinking water — Water from municipal supplies often
contains chlorine, which vaporizes during showers, baths, and even when flushing
toilets, releasing gases linked to fatigue, asthma, and airway irritation. A whole-
house water filter is the most thorough option, but if that's not possible, focus on

filtering both your drinking and shower water.

5. Limit outdoor exposure to pollution — Be mindful of when and where you spend
time outside. Pollution levels are often highest during rush-hour traffic, so
exercising outdoors at those times increases your exposure. Avoid areas close to
busy roads, and check your local Air Quality Index (AQI) regularly. On days when
pollution levels are high, shift your workouts and activities indoors to minimize your
exposure to harmful particles.

When practiced consistently, these simple measures will help support your heart, lungs,
and overall well-being, and reduce your and your family's daily burden of exposure in
meaningful ways. For a deeper look at the hidden pollutants inside your home and how
they affect your health, check out "Just How Bad Is the Air Inside Your Home, and What
Can You Do About It?"

Frequently Asked Questions (FAQs) About Air Pollution and
Filtration

Q: What is PM2.5, and why should | worry about it in my home?

A: PM2.5 refers to microscopic particles that are 2.5 micrometers or smaller.
They're small enough to bypass your body's defenses, travel through your
bloodstream, and harm organs, including your heart, lungs, and brain. PM2.5 often
builds up indoors, especially if you live near traffic or in wildfire-prone areas.
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Q: How does air pollution affect my heart health?

A: Fine particulate matter has been strongly linked to higher rates of heart disease,
heart attacks, and stroke. Large studies reviewed in Environmental Health found that
long-term exposure to these particles increases the risk of cardiovascular mortality
by about 11% for every 10 ng/m?3 rise in PM2.5.

Q: How do I choose the right air purifier for my home?

A: Look for a unit with a certified HEPA filter, which captures fine particles far better
than standard filters. For added protection, consider models with photocatalytic
oxidation (PCO) technology that breaks down pollutants instead of just trapping
them.

Q: Can a HEPA filter really improve my blood pressure and heart health?

A: Yes. Clinical trials have shown that using HEPA air purifiers in the home helps
reduce blood pressure in people with elevated readings. Even a small reduction of 2

to 3 mmHg lowers your long-term risk of stroke and cardiovascular events.

Q: What household products hurt my indoor air quality the most?

A: Aerosols, scented candles, chemical air fresheners, and conventional cleaning
products release harmful volatile organic compounds (VOCs). Swapping them for
natural options like vinegar, baking soda, and hydrogen peroxide keeps your indoor

air cleaner.
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