
Democracy Dies in Darkness

New study suggests bedroom air
purifier may support healthy blood
sugar
In preliminary research, people with prediabetes who used a HEPA air

purifier overnight for a month experienced modest improvements in blood

sugar stability.

By Erica Sloan

How much you move and the foods you eat aren’t the only lifestyle factors that can influence your blood

sugar: the air you breathe could play a role, too.

A new study suggests that, if you have prediabetes, using an air purifier in your bedroom may reduce

your blood sugar spikes.
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More than 2 in 5 adults in the United States have prediabetes — a condition where blood sugar is

abnormal, though not high enough to be diagnosed as Type 2 — but 80 percent of people don’t realize

they have it, according to the Centers for Disease Control and Prevention.

The research, which was presented this weekend at the American Heart Association’s annual

conference, found that people with prediabetes who ran a portable air cleaner, also known as an air

purifier, in their bedroom for a month saw improvements in their daily blood sugar stability, as well as

smaller post-breakfast blood sugar spikes. (These results haven’t yet been published in a peer-reviewed

journal and more research is needed to confirm the findings.)
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“There’s a lot of research linking pollution with worse blood sugar outcomes, including the

development and progression of diabetes,” said Sharine L. Wittkopp, lead author of the study who is a

cardiologist at NYU Langone and clinical instructor at NYU Grossman School of Medicine. “We wanted

to see if we could flip that; if decreasing the exposure could lessen the risk.”

This kind of study helps “move the science forward” because it goes beyond the established association

to test “whether [reducing] air pollution can have important effects on metabolism and blood sugar

control,” said Max Petersen, an endocrinologist and assistant professor of medicine at Washington

University School of Medicine who was not involved in this study.

What we know about air quality and blood

sugar
A growing body of research suggests the harms of air pollution include greater risk of poor metabolic

health and Type 2 diabetes.
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Many of these studies measure pollution in terms of PM2.5, or tiny particles in the air with a max

diameter of 2.5 micrometers (one-thirtieth the width of a human hair), which can infiltrate the

bloodstream. Practically all common sources of pollution contribute to PM2.5, including vehicle

exhaust, power plants, wildfires and factories. Exposure to particles this size, especially long-term, has

been associated with prevalence of Type 2 diabetes in multiple populations as well as higher HbA1c

levels (a measure of average blood glucose over several months) and insulin resistance (when cells fail

to respond normally to insulin, the hormone regulating blood sugar) in both diabetic and nondiabetic

adults.

When it comes to why, we still have “more questions than answers,” Petersen said. One explanation is

that the particles you inhale may seep into your bloodstream and damage the lining of your blood

vessels, he explained, which insulin needs to pass through to effectively manage blood sugar levels. In

turn, this can interrupt insulin signaling, or how well insulin tells the cells in your muscles to soak up

sugar from your blood, resulting in an excess and raising your risk of diabetes.

Depending on the specific particles and how they affect the blood vessel walls, insulin resistance can

happen very quickly, said Sanjay Rajagopalan, chief of cardiovascular medicine at University Hospitals

Harrington Heart & Vascular Institute. This could be why even a small intervention, such as cleaning

the air in a room of your home, “could have a positive effect on metabolic health,” he said. (Rajagopalan

was not involved in the study.)
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Possible benefits of filtered bedroom air in

prediabetes
In the new study, 150 adults with prediabetes (based on A1C levels) were randomly divided into two

groups. Seventy-six of them received a portable air cleaner with a high-efficiency particulate air (HEPA)

filter — a device that clears microscopic particles such as PM2.5 from indoor air — and 74 of them got a

sham device. (Anyone on medication for diabetes or with evidence of plaque buildup in their arteries

was excluded, as was anyone who smoked in their home or lived with someone who did.)

All participants wore a continuous glucose monitor (CGM) to track their blood sugar for one week

before using their designated device, then set up their device in their bedroom and ran it continuously

for five weeks. During the final week, they wore a CGM once more, so the researchers could see how

their blood-sugar numbers shifted from the initial readings.
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Those who used the real air cleaners — which cut levels of PM2.5 in the air by 36 percent — showed an

8 percent drop in daily blood sugar swings, meaning their blood sugar stayed in a narrower range,

Wittkopp explained.

A reduction in blood sugar variability has been tied to lower risk of heart disease and mortality in

people with Type 2 diabetes. Whether it could improve health in people with prediabetes is less clear,

Petersen noted.

The researchers also used an artificial intelligence tool to scan CGM results for each participant and

pinpoint, based on blood-sugar patterns, when they ate their meals throughout the day. This allowed

them to zoom in on changes to blood sugar after breakfast, which they expected would show the

clearest benefit from clean air exposure overnight. People with the active air filters experienced a 17

percent reduction in their total blood sugar after breakfast, and their post-meal peak in blood sugar

dropped by 13 percent.
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These shifts are roughly “equivalent to cutting out about seven grams of carbohydrates from a meal,”

Wittkopp said, based on prior studies tracking blood sugar changes alongside meal consumption. That

equals removing two teaspoons of sugar from breakfast, she said, or about the amount in a small

doughnut. It may not be a huge benefit, but it’s one that could compound with time, Wittkopp said.

What to consider before trying this at

home
There are a few limitations to the new study, namely that it was conducted over a relatively short time

period in a small group of people. It doesn’t prove that air filtration explicitly caused the noted

improvements in blood-sugar control, only that the two are linked. It’s possible, for example, that

people in the active-filter group might’ve also eaten a healthier diet, and this could’ve contributed to the

effects, Petersen noted, though randomization makes this less likely.
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It’s also not clear whether the benefits shown can directly lead to improved health outcomes, such as

reversing prediabetes or slowing or preventing the progression to Type 2 diabetes. “I think this study

provides a really useful and intriguing proof of concept for the idea that reducing air pollution exposure

could improve blood sugar control — but it’s just the beginning,” Petersen said. We still need more

research to determine if cleaner air indoors could bring “clinically meaningful benefits” in the way that

diet, exercise and medications are known to do, he said.

At the same time, an in-home air purifier can only go so far to reduce your exposure to PM2.5,

Rajagopalan said. A broader reduction requires industry- and society-level change to limit sources of

pollution.

That said, there’s no downside to using a HEPA air cleaner, if you can afford the price. Smaller ones,

meant to clean the air in a smaller space, cost around $80, while larger devices can run upward of

$800, with most falling in the $100 to $200 range. (The label will tell you the largest size room that it’s

effective in.) You’ll also need to replace the HEPA filter every six to 12 months (these typically cost

between $20 and $80); the energy costs of running an air purifier are minimal.

These devices may be most relevant for people living in areas that tend to have greater levels of

pollution, Rajagopalan noted, for instance in a city or near a well-trafficked road. (You can put your

address into the Environmental Protection Agency’s interactive map to view the real-time air quality

index for your area.)
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The American Heart Association suggests that those at elevated risk of heart disease, including people

with diabetes, consider “personal interventions” to lessen exposure to pollution (such as using a

portable air cleaner indoors) when local air quality is poor.

Some of the benefits of in-home air filtration may still be theoretical or hypothetical, Wittkopp said, but

“we already know there is no healthy amount of air pollution to breathe in.”
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