
 

Microplastics are common in homes across
29 countries: New research shows who's most
at risk
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The evidence is clear: microplastics have contaminated every corner of
the globe. We can't escape exposure to these tiny bits of plastic (less than
5mm across) in the environment, which includes the homes where
people spend most of their time.
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https://www.nature.com/articles/d41586-021-01143-3
https://www.nature.com/articles/d41586-021-01143-3
https://www.nature.com/articles/7500165


 

Recent research has discovered microplastics in the blood of humans.
However, the question of harm to humans remains unresolved. Despite
concerns that some substances in microplastics could cause cancer or
damage our DNA, we still have a poor grasp of the true risks of harm.

Our study of global microplastics exposure inside homes across 29
countries, published today, shows people living in lower-income
countries and young children are at greater risk of exposure. But our
analysis of the chemical composition of microplastics in the home shows
the specific health risk is surprisingly low. The study covered all the
continents, including Australia.

The current challenge in understanding health risks from microplastics is
the very limited data on toxic effects of the petrochemicals used in
plastics production.

A recurrent theme in the environmental health research literature is that
early concerns about suspect chemicals and related compounds,
including those found in plastics, were eventually justified. The effects
of suspect substances only become clear after extensive toxicological and
epidemiological research.

Microplastics are "ubiquitous" and have been detected in fresh
water, wastewaster, food, air and drinking water.

But a new WHO study says more research is needed to firmly
conclude that microplastics pose a risk to human
health.https://t.co/3T6ngvs6q2

— NPR (@NPR) August 23, 2019

What did the new study look at?
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https://www.sciencedirect.com/science/article/pii/S0160412022001258
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7068600/
https://doi.org/10.1016/j.envpol.2022.119957
https://ec.europa.eu/environment/chemicals/non-toxic/pdf/NTE%20main%20report%20final.pdf
https://t.co/3T6ngvs6q2
https://twitter.com/NPR/status/1164726964047028225?ref_src=twsrc%5Etfw


 

Our study investigated three main questions relating to exposure to
microplastics inside homes:

What are the impacts in different countries across the world?
Who is most at risk?
What are the specific health risks?

We reached out to residents across 29 countries to collect their indoor
atmospheric dust over a one-month period. At 108 homes sampled
across these countries, we also collected information about households
and behaviors. This helped us to better understand possible sources and
causes of microplastics in dust. These data included:

how often floors were cleaned
flooring type
presence or absence of children
number of people living in each home
percentage of full-time workers.
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https://phys.org/tags/health+risks/
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In each home, atmospheric dust particles were collected in specially
cleaned and prepared glass Petri dishes. We measured the levels of
microplastics in the collected dust using a suite of microscopic
techniques and instruments. We used infrared spectroscopy—which
identifies substances by how they interact with light—to determine the
chemical composition of these microplastics.

What did the study find?

The household dust contained a wide variety of synthetic polymer fibers.
The most common were:
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https://www.chem.uci.edu/~dmitryf/manuals/Fundamentals/FTIR%20principles.pdf
https://www.livescience.com/60682-polymers.html


 

polyester (as polyethylene terephthalate) at 9.1%, which is used
in clothing fabrics
polyamide (7.7%), which is mainly used in textiles
polyvinyls (5.8%), which are used in floor varnishes
polyurethane (4.4%), which is used in surface coatings of
furniture and in bedding
polyethylene (3.6%), a common polymer used in food containers
and reusable bags.

We examined the prevalence and risk of microplastics according to the
gross national income of each country, grouped as low, medium and high-
income (such as Australia). Overall, we found lower-income countries
have higher loads of microplastics, which were deposited at an average
daily rate of 3,518 fibers per square meter. The rates for medium-
income and high-income countries were 1,268 and 1,257 fibers/m²/day.

In low-income countries, the most prevalent synthetic polymer fibers
were made of polyurethane (11.1% of all fibers in samples). In high-
income countries, polyamide and polyester were the most prevalent 
microplastic types (11.2% and 9.8% respectively).

So what are the health risks?

For the first time we could attribute the health risk across countries
according to incomes. Our analyses showed lower-income countries are
at higher risk from microplastic pollution. This aligns with research
findings on other toxic exposures—poorer countries and people are most
at risk from pollution.

Nevertheless, we found the overall risk from microplastics exposure was
low. We used the US Environmental Protection Agency's toxicity
information on polymers in the microplastics to calculate health risk
based on the types and levels we detected.
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https://phys.org/tags/polyethylene+terephthalate/
https://phys.org/tags/microplastic/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32345-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32345-0/fulltext
https://www.epa.gov/iris
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Low-income countries had a higher lifetime risk of cancers due to
indoor microplastic exposure at 4.7 people per million. High-income
countries were next at 1.9 per million, with medium-income countries at
1.2 per million.
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We attributed these differences in cancer risk to the different
percentages of carcinogenic substances in the microplastics found in
household dust.

We calculated the sum of the carcinogenic risk from inhalation and
ingestion of the following chemicals in the microplastic fibers: vinyl
chloride (polyvinyl chloride), acrylonitrile (polyacrylics) and propylene
oxide (polyurethane). Because toxicity data for polymers are limited, the
assessment was a minimum estimate of true risk.

Children are at greater risk irrespective of income, which is true for
many types of environmental exposures. This is because of their smaller
size and weight, and tendency to have more contact with the floor and to
put their hands in their mouths more often than adults.

Our analysis indicated that the microplastics came mainly from sources
inside the home, and not from outside. Synthetic polymer-based
materials are used widely in high-income countries in products such as
carpets, furniture, clothing and food containers. We anticipated levels of
microplastic shedding in the home might be greater in these countries.

However, analysis of the data showed the only factor obviously linked
with levels of microplastics in deposited dust was how often they were
vacuumed. Frequent vacuuming reduces microplastic levels.

Vacuuming was more frequent in higher-income countries. Factors that
influence the type of cleaning include people's preference for sweeping
and mopping versus vacuuming, as well as their access to and capacity to
afford electronic vacuum cleaners.

What can we do to reduce the risks?

Based on this and our previous study data, it is clear vacuuming
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https://phys.org/tags/countries/
https://doi.org/10.1016/j.envpol.2021.117064


 

regularly, instead of sweeping, is associated with less airborne
microplastics indoors. Other obvious actions—such as choosing natural
fibers for clothing, carpets and furnishings instead of petrochemical-
based polymer fibers—can reduce the shedding of microplastics indoors.

Future research needs to focus on developing more complete profiles of
the harmful effects of each of the toxic petrochemical-based synthetic
polymers that can produce microplastics. This will give us a better
understanding of the risks of exposure to these ubiquitous pollutants.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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