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Carbon dioxide levels reflect COVID-19 risk
Research confirms value of measuring carbon dioxide to estimate infection risk

April 7, 2021

University of Colorado at Boulder

Tracking carbon dioxide levels indoors is an inexpensive and powerful way to monitor the risk of

people getting COVID-19, according to new research. In any given indoor environment, when ex-

cess carbon dioxide levels double, the risk of transmission also roughly doubles, scientists re-

port.

FULL STORY

Tracking carbon dioxide levels indoors is an inexpensive and powerful way to monitor

the risk of people getting COVID-19, according to new research from the Cooperative

Institute for Research in Environmental Sciences (CIRES) and the University of

Colorado Boulder. In any given indoor environment, when excess CO  levels double,

the risk of transmission also roughly doubles, two scientists reported this week in

Environmental Science & Technology Letters.

The chemists relied on a simple fact already put to use by other researchers more than a decade ago:

Infectious people exhale airborne viruses at the same time as they exhale carbon dioxide. That means CO  can

serve as a "proxy" for the number of viruses in the air.

"You're never safe indoors sharing air with others, but you can reduce the risk," said Jose-Luis Jimenez, co-

author of the new assessment, a CIRES Fellow and professor of chemistry at the University of Colorado

Boulder.

"And CO  monitoring is really the only low-cost and practical option we have for monitoring," said Zhe Peng, a

CIRES and chemistry researcher, and lead author of the new paper. "There is nothing else."

For many months, researchers around the world have been searching for a way to continually monitor

COVID-19 infection risk indoors, whether in churches or bars, buses or hospitals. Some are developing instru-

ments that can detect viruses in the air continually, to warn of a spike or to indicate relative safety. Others
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tested existing laboratory-grade equipment that costs tens of thousands of dollars.

Jimenez and colleagues turned to commercially available carbon dioxide monitors, which can cost just a few

hundred dollars. First, they confirmed in the laboratory that the detectors were accurate. Then, they created a

mathematical "box model" of how an infected person exhales viruses and CO , how others in the room inhaled

and exhaled, and how the viruses and gas accumulate in the air of a room or are removed by ventilation. The

model takes into consideration infection numbers in the local community, but it does not detail air flow through

rooms -- that kind of modeling requires expensive, custom analysis for each room.

It's important to understand that there is no single CO  level at which a person can assume a shared indoor

space is "safe," Peng emphasized. That's partly because activity matters: Are people in the room singing and

talking loudly or exercising, or are they sitting quietly and reading or resting? A CO  level of 1,000 ppm, which

is well above outside levels of about 400 ppm, could be relatively safe in a quiet library with masks but not in an

active gym without masks.

But in each indoor space, the model can illuminate "relative" risk: If CO  levels in a gym drop from 2,800 to

1,000 ppm (~2,400 above background levels to 600), the risk of COVID-19 transmission drops, too, to one-

quarter of the original risk. In the library, if an influx of people makes CO  jump from 800 to 1,600 (400 to 1,200

above background), COVID transmission risk triples.

In the new paper, Peng and Jimenez also shared a set of mathematical formulae and tools that experts in build-

ing systems and public health can use to pin down actual, not just relative, risk. But the most important conclu-

sion is that to minimize risk, keep the CO  levels in all the spaces where we share air as low as practically pos-

sible.

"Wherever you are sharing air, the lower the CO , the lower risk of infection," Jimenez said.
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Featured Content from New Scientist

Strongest evidence yet that MS is caused by Epstein-Barr virus



Jan. 13, 2022 — A huge study of US military personnel suggests almost all cases of multiple sclerosis are trig-

gered by the common Epstein-Barr virus, meaning a vaccine could largely eradicate the condition.

Largest ever fish colony hosts 100 billion eggs under Antarctic ice

Jan. 13, 2022 — In the Weddell Sea near Antarctica, scientists have found the largest colony of fish nests in

the world, covering 240 square kilometres.

Electric knee implants could help treat pain of osteoarthritis

Jan. 12, 2022 — A device that delivers electric current to the knees could help combat osteoarthritis, a painful

condition caused by worn cartilage, after successful tests in rabbits.

Visit New Scientist for more global science stories >>>

RELATED STORIES

Exploring the Relationship Between Nitrogen and Carbon Dioxide in Greenhouse Gas Emissions

Dec. 14, 2020 — An interdisciplinary study on a decade-long experiment (1997-2009) found that lower nitrogen

levels in soil promoted release of carbon dioxide from soils under high levels of atmospheric carbon ...

Face Masks Unlikely to Cause Over-Exposure to Carbon Dioxide, Even in Patients With Lung Disease, Study
Finds

Oct. 2, 2020 — New research findings contradict statements linking wearing face masks to carbon dioxide poi-

soning by trapping carbon dioxide. During the COVID-19 pandemic the wearing of face masks has become a ...

Artificial Photosynthesis Transforms Carbon Dioxide Into Liquefiable Fuels

May 22, 2019 — Chemists have successfully produced fuels using water, carbon dioxide and visible light

through artificial photosynthesis. By converting carbon dioxide into more complex molecules like propane,

green ...

Hunting Squid Slowed by Rising Carbon Levels

Mar. 21, 2018 — Scientists have found that high carbon dioxide levels cause squid to bungle attacks on their

prey. Investigators said that the oceans absorb more than one-quarter of all the excess carbon dioxide ...
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Which air cleaners work best to remove aerosols that contain viruses?

Robyn Schofield et al., TechXplore.com, 2021



Efficacy and safety following bosutinib dose reduction in patients with Philadelphia chromosome-

positive leukemias

Kota V et al. Leuk Res. 2021, Brought to you by Pfizer Medical affairs
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