Plastic and Human Health:
An urgent case for reducing plastic production

Introduction

From extraction of feedstock (e.g., oil, gas, and coal) to disposal, plastic threatens the
health of people and wildlife, exacerbating the climate and biodiversity crises. Human
exposure to related pollutants is an unavoidable effect of plastic production and use,
through direct contact, harmful emissions, and pervasive nanoplastics. Micro- and
nanoplastic particles are now commonly found in the air' as well as in water, snow, ice,
and soil across most if not all types of ecosystems.? Increasingly, they are also being
found in all systems of the human body, including in breast milk and placentas.?
Meanwhile, the chemicals in plastic have been linked to death, illness, and disability.

Scientists have known since the 1950s that chemicals in plastic packaging and
containers can enter our bodies through the food and beverages we consume. Today,
the scientific understanding that plastic is harmful to human health is well documented;
health scientists all over the world across diverse disciplines of study are warning about
the dangers of plastic. However, without government action and corporate accountability,
we will not be able to rid our homes of toxic plastics. Companies and governments must
put our health ahead of profits and end the age of plastic.

Over the past 20 years, the number of peer-reviewed articles that have been published
on the health impacts of plastics has grown by least 900%,* and it has become crystal
clear that it is a serious human health concern that must be urgently addressed. While
there will always be more to learn, the overwhelming evidence that plastic is causing
harm requires a much more precautionary approach and immediate action to reduce our
exposure.

Without dramatically reducing plastic production, it will be impossible to end plastic
pollution or to eliminate the health threats from microplastics and plastic chemicals. The
Global Plastics Treaty® must cut plastic production by at least 75% by 2040.

Production harms

Numerous studies have documented the impacts of pollution from petrochemical and
plastic production facilities on the health of people living near and working in these
facilities.® It is clear that from the beginning to the end of the plastics lifecycle, human
lives are threatened:
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e Workers in the plastic industry and communities near plastic-making facilities are
exposed to toxic chemicals from the plastics they collect, sort, and dismantle for
recycling, which pose risks of life-long health conditions, including cancer, lung
disease, and infertility.

e Residents of “fenceline” communities near plastic factories experience higher
rates of health issues, including premature birth, low birth weight, childhood
cancers, heart and lung problems, mental health conditions, and an increased
risk of car accidents.

e The adverse effects of plastics disproportionately impact the world’s poorest and
most vulnerable populations.’

Problematic plastic polymers and chemicals

The longer it takes us to reduce production and eliminate the dangers of plastic, the
worse the harms to human health will become. Plastics contain over 13,000 chemicals,
many of which remain untested and may be toxic to human health. More than 3,200
identified chemicals found in plastics have been associated with severe health concerns,
including infertility, nervous system disorders, and hormonal imbalances. These
chemicals have been implicated in the development of diseases such as cancer,
diabetes, heart conditions, and obesity.® Regulations requiring transparency on the use
of chemicals, even in food and beverage packaging, are essentially nonexistent.

The following are some of the main groups of chemicals of concern contained in the
plastic products many of us interact with daily.

Phthalates

e Phthalates are a group of chemicals used to make plastic packaging more
flexible and durable. They have been termed the “everywhere chemicals”
because of their prevalence in numerous types of food, personal care, and
household products.

e Most people are exposed to phthalates through food and beverage packaging.
They have been found in common household goods such as bottled water, dairy
products, oils, and other foods.®

e Phthalates are known endocrine disruptors, meaning they can interfere with
normal hormone function, leading to a range of negative health impacts including
problems with sperm quality and fertility, premature birth rates, endometriosis,
early puberty, neurological disorders, altered immune function, certain cancers,
respiratory problems, metabolic issues, diabetes, obesity, heart problems,
learning disabilities, and more.™
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Forever chemicals (PFAS)

e Per- and polyfluoroalkyl substances (PFAS) are a group of chemicals used in a
wide variety of everyday products, including food packaging, non-stick cookware,
clothing, and cosmetics, due to their ability to repel water and other substances.

e PFAS are known as “forever chemicals” because they are highly persistent and
toxic. Like phthalates, they are endocrine disruptors, with a similar set of potential
health impacts; these long-lasting chemicals accumulate in the environment, and
they are now widely present in drinking water."!

e Newer types of PFAS are also building up inside people’s bodies. Studies have
found PFAS in the blood of as many as 99% of people tested,'? and one study
found PFAS in 100% of breast milk samples that were tested.

e The persistence and toxicity of PFAS require that they be regulated as a class
rather than as individual chemicals.

Bisphenols

e Bisphenols, including the well-known bisphenol A (BPA), are a group of
chemicals used in industrial processes for various purposes such as flame
retardancy, UV stabilization, and thermal paper development.

e Toxicology studies have identified bisphenols as endocrine disruptors, although
the exact mechanisms of their impact on health are not fully understood. They
are considered estrogenic, mimicking the action of female hormones.™

e Exposure to bisphenols, as seen in laboratory studies, has been associated with
a range of significant health impacts, including cancer, reproductive system
disturbances, neurological effects, mammary gland disruptions, metabolic
changes, and obesity.'®

e Manufacturers sometimes substitute BPA with other bisphenols like BPF or
BPAF in food packaging, but indications that these alternatives may also have
health risks'® points to the need to regulate bisphenols as a class rather than as
individual chemicals.

Polyvinyl chloride (PVC)

e Polyvinyl chloride (PVC) is manufactured from vinyl chloride monomer and is
primarily utilized in the production of plastic materials.

e The International Agency for Research on Cancer (IARC) and the US
Environmental Protection Agency (EPA) classify vinyl chloride as carcinogenic to
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humans. When PVC is used in food packaging, there is a risk that any unreacted
monomer could migrate from the packaging to the food."”

Benzotriazoles

e Benzotriazoles are chemicals commonly used to help plastics withstand UV rays
from the sun. They are often found in plastic bottle caps, food packaging, and
shopping bags. Benzotriazoles stick to fats, build up in living things, and don’t
break down easily in the environment. Studies have found them in breast milk'®
and in blood and urine after exposure.®

e Endocrine-disrupting effects, hepatotoxicity and neurotoxicity, and the risk of
promoting the development of endometrial carcinoma are all cause for grave
concern.?°

End of life: Recycling, landfills, and incineration

It is important to understand that people are not only exposed to toxic chemicals by the
production and use of virgin plastic, but also by plastic recycling throughout the recycling
stream:?!

e When plastics are exported under the guise of recycling, they are often dumped
or burned, leading to environmental and food chain contamination.

e Workers and their communities are exposed to toxic chemicals from plastics they
collect, sort, and dismantle for recycling. Plastic recycling areas should be
regulated in the same ways as facilities that handle hazardous waste and
contaminated sites that release hazardous chemicals.

e Recycled plastic products expose consumers to toxic chemicals, including
chemicals that have been globally banned. Recycling can combine toxic
chemicals from different plastics and create new hazardous chemicals, all of
which end up in recycled plastic products.

All forms of plastic disposal are problematic:

e Mechanically recycled plastic materials often contain harmful chemicals, which
can come from various sources. Most plastics are made from fossil carbon (oil,
gas, and coal) mixed with toxic chemicals. When the original plastic products are
recycled, these chemicals transfer directly into the recycled plastic. In addition,
harmful substances can enter recycled plastics through contamination in the
plastic waste stream and during the recycling process itself.
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e Chemical or advanced recycling is a blanket term used to describe various
plastic-to-fuel and plastic-to-plastic technologies, such as pyrolysis,
depolymerization, and solvolysis. These processes are promoted as means to
turn plastic waste into new plastic resin, but they have yet to be proven viable at
scale from an economic or environmental standpoint. Plastic-to-fuel facilities are
both waste and petrochemical factories, producing toxic emissions as well as
liquid effluent, and solid waste. The plastic-derived fuel releases further toxic
substances when burned. There have been several high-profile failures in these
types of facilities, including fires and explosions, and the technology itself is
expensive and energy inefficient.?

e Plastics in landfills break down into tiny airborne toxic particles that contaminate
the soil and waterways and enter the food chain when animals accidentally ingest
them. Toxic leachate from landfills can also contaminate groundwater.

e Burning plastic impacts air quality and respiratory health, as it can release the
chemicals from the plastics (including bisphenols and phthalates) into the air.
Plastic incineration can also lead to the formation of extremely dangerous
chemicals such as dioxins.

Conclusion: Call to Action

Global plastic production is set to triple by 2060.2% Putting more and more untested and
dangerous chemicals into the world while knowing that doing so is causing illness and
death is unconscionable. The health impacts of hazardous chemicals in plastics are
estimated to have cost the US healthcare system alone over $249 billion in 2018.2* We
cannot afford to continue absorbing these costs or suffering the negative health impacts
in order to prop up big oil and big plastic. The time to protect our health from toxic and
harmful plastics is now. More research is not needed to tell us what we already know:
plastics are not safe for human health. World leaders have an opportunity with the
Global Plastics Treaty to limit the impacts on our health and protect the environment. An
effective Global Plastics Treaty must not only cut plastic production by at least 75% by
2040 but also eliminate problematic polymers, dangerous chemicals, and single-use
plastics.
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