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Plastic materials have become indispensable in modern society due to their versatility and cost-effectiveness. However, 
their widespread use has led to significant environmental and health concerns. This review explores the global health 
implications of plastic pollution, focusing on the risks associated with exposure to plastic-related chemicals. These 
chemicals, including Bisphenol A (BPA), phthalates, polychlorinated biphenyls (PCBs), and polycyclic aromatic 
hydrocarbons (PAHs), are known endocrine disruptors and carcinogens that pose serious threats to human health. Key 
findings highlight the association of these chemicals with endocrine disruption, reproductive health issues, cancer risk, 
neurological disorders, and immune system impacts. Additionally, the ingestion and inhalation of micro- and 
nanoplastics are emerging concerns, with potential links to chronic diseases and vector-borne infections. The review 
underscores the need for a multidisciplinary approach to address the escalating plastic pollution crisis, calling for 
global health professionals to collaborate with various stakeholders to mitigate the health risks associated with plastic 
exposure and to promote effective regulatory measures.
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INTRODUCTION
Plastic materials have become integral to modern life due to 
their versatility, durability, and cost-effectiveness. The 
extensive use of plastics has sparked considerable concern 
regarding their potential effects on human health. Plastic 
pollution is an escalating global crisis affecting various 
environmental domains, animal health, and potentially human 
health, with significant global health and social implications. 
From raw material extraction to waste disposal, plastics have a 
negative impact that is expected to grow with increasing 

1,2pollution rates . By 2040, the annual amount of mismanaged 
plastic waste entering terrestrial and aquatic ecosystems is 
projected to reach 11 million tons and 18 million tons, 
respectively, more than double the amounts recorded in 2016 
3. These threats have prompted global action, with initiatives 
led by the United Nations and other international bodies 

4aiming to prevent, reduce, and control plastic pollution . Over 
120 countries have implemented bans on certain single-use 

5plastics . Despite these efforts, the continuous increase in 
plastic production, the widespread use of single-use plastics, 
ineffective waste management practices, and the slow 
decomposition of plastics are exacerbating the pollution 

6problem and its associated impacts .

Plastics are ubiquitous in modern life, but they come with 
significant health concerns due to the variety of chemicals 
used in their production. Among these, Bisphenol A (BPA) is a 
major component in the manufacturing of polycarbonate 
plastics and epoxy resins. BPA is classified as an endocrine 
disruptor, meaning it can mimic the hormone estrogen and 
interfere with the body's natural hormone regulation, 
potentially leading to various health issues such as infertility, 

7cancer, and metabolic disorders . Another group of 
chemicals widely used in plastics are phthalates, which serve 
as plasticizers to increase flexibility. Phthalates are also 
endocrine disruptors and have been linked to adverse 
reproductive and developmental outcomes, including 
decreased fertility, developmental abnormalities in children, 

8and increased risks of hormone-related cancers . 
Polychlorinated Biphenyls (PCBs), although banned in many 
countries since the 1970s, continue to persist in the 
environment and are sometimes found in plastic products due 
to contamination. PCBs are particularly concerning because 

they are known carcinogens and can adversely impact 
multiple body systems, including the immune, reproductive, 

9nervous, and endocrine systems . The long-term exposure to 
PCBs has been associated with an increased risk of cancer, 
immune system suppression, and developmental problems in 

10children . Lastly, Polycyclic Aromatic Hydrocarbons (PAHs) 
are chemicals that can form during the production of plastics, 
especially when they are subjected to high temperatures. 
PAHs are recognized as carcinogens, with studies showing a 
strong association between PAH exposure and the 
development of various cancers, including lung, skin, and 

11bladder cancer . The cumulative impact of these chemicals 
on human health highlights the importance of understanding 
the chemical components of plastics and their potential risks.
Humans encounter plastics from multiple sources, such as 
food, water, and various consumer products, primarily 

12-14through ingestion, inhalation, and skin contact . Recent 
studies suggest that the average human intake of micro- and 
nano-plastics (particles smaller than 100 nm) ranges from 0.1 

15-17to 5 grams per week . Exposure to chemicals in plastics can 
result in a variety of diseases and health conditions that are 
significant from a public health perspective. These effects 
include chronic diseases such as cancers, diabetes, obesity, 
fertility issues (sterility), gastrointestinal disorders (including 
liver and microbiome disturbances), neurotoxicity, and 

12-14,18chronic inflammation . Additionally, microplastics and 
nanoplastics may exhibit further toxic properties due to their 
capacity to penetrate biological membranes, such as those of 

14,19the brain and placenta, because of their minute size . Some 
of the most compelling evidence of the detrimental effects of 
plastic pollution on human health is its role in the transmission 
of vector-borne infectious diseases. Increasing research 
indicates that both macro and microplastic debris provide 
favorable breeding grounds for vectors and pathogens, 
particularly in densely populated areas with inadequate 

20,21sanitation . Pathogenic organisms transported by plastics 
on land and in water include human pathogenic bacteria, 
mosquitoes that transmit Zika and dengue, and schistosome-

20carrying snails .

Another significant concern is the impact of plastics on the 
safety and availability of seafood. Marine organisms at all 
levels of the food chain are affected by plastics, leading to 
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bioaccumulation and biomagnification of substances in their 
22,23tissues as they move up the food chain . Thus, consuming 

seafood can increase human exposure to plastic particles and 
associated chemicals. Research has indicated that plastic 
debris has been ingested by 210 species of commercially 

24significant marine fish . This statistic indicates a high 
prevalence of sub-lethal and lethal effects of plastics on fish, 

23with potential implications for global seafood stocks .

Studies on Exposure to Plastic and Its Impact on Human 
Health
The impact of plastic exposure on human health has been a 
growing area of research, with numerous studies highlighting 
various health risks associated with plastic-related 
chemicals. This review discusses key studies that have 
investigated the health effects of plastic exposure, including 
endocrine disruption, reproductive health, cancer risk, 
neurological effects, and immune system impacts.

Endocrine Disruption
One of the most well-documented effects of plastic-related 
chemicals is endocrine disruption. Chemicals such as 
Bisphenol A (BPA) and phthalates are known to interfere with 
hormonal regulation. A comprehensive study by Gore et al. 
(2015) reviewed the endocrine-disrupting properties of 
various chemicals, including BPA and phthalates. The study 
found that these chemicals mimic or block hormone action, 
leading to a range of adverse health outcomes including 
reproductive issues, developmental problems, and increased 

25cancer risk .

Reproductive Health
Phthalates, commonly used as plasticizers, have been 
extensively studied for their effects on reproductive health. 
Meeker et al. (2009) conducted a cross-sectional study 
involving 502 men to assess the impact of phthalate exposure 
on sperm quality. The study identified significant correlations 
between elevated levels of urinary phthalate metabolites and 
reductions in sperm concentration, motility, and morphology 
26.  Additionally, Swan et al. (2005) reported that prenatal 
exposure to phthalates was associated with altered genital 
development in male infants, suggesting potential long-term 

27reproductive effects .

Cancer Risk
Long-term exposure to certain plastic-related chemicals, 
such as polychlorinated biphenyls (PCBs) and polycyclic 
aromatic hydrocarbons (PAHs), has been linked to an 
increased risk of cancer. Loomis et al. (2017) evaluated the 
carcinogenicity of benzene, toluene, and xylene, chemicals 
that are often found in plastic products. The study concluded 
that these chemicals are carcinogenic to humans, with 
benzene being strongly linked to leukemia and other blood 

28disorders . Furthermore, studies on PCBs have shown 
increased risks of liver, skin, and breast cancers in individuals 

29with high exposure levels .

Neurological Effects
Emerging research suggests that microplastics and 
nanoplastics may pose neurological risks. Prata et al. (2020) 
reviewed the potential health effects of environmental 
exposure to microplastics. The study highlighted that 
microplastics can cross biological barriers, including the 
blood-brain barrier, potentially leading to neurological 
disorders such as cognitive decline and neurodegenerative 
diseases. Experimental studies on animal models have shown 
that microplastics can induce neuroinflammation and 
oxidative stress, which are key mechanisms in the 

21development of neurological disorders .

Immune System Impacts
Chronic exposure to plastic-related chemicals can impair 
immune function. A longitudinal study conducted by 
Mocarelli et al. (2008) examined the health effects of dioxin 

exposure, which is a byproduct of plastic manufacturing. The 
study followed individuals exposed to high levels of dioxin 
after a chemical plant explosion in Seveso, Italy. Findings 
revealed that exposed individuals had significantly higher 
rates of autoimmune diseases and other immune-related 

30disorders compared to non-exposed individuals . These 
results suggest that plastic-related chemicals can have long-
lasting effects on the immune system. Studies on the health 
effects of plastic exposure consistently indicate significant 
risks, including endocrine disruption, reproductive health 
issues, increased cancer risk, neurological effects, and 
immune system impacts. Ongoing research and enhanced 
regulatory measures are crucial to reducing these risks and 
safeguarding public health.

Taking increasing indirect evidence from animal models and 
toxicological studies regarding the harmful chemical 
compounds in plastics into consideration, addressing the 
plastic pollution crisis and associated health risks 
necessitates a multidisciplinary and cross-sectoral approach. 
G l o b a l  h e a l t h  p ro f e s s i o n a l s  n e e d  t o  e n ga ge  i n 
mul t is takeholder  dia logues  and work a longside 
representatives from government, civil society, academia, 
and the private sector. This collaboration is essential to 
elevate plastic pollution issues on the high-level health 
agenda and to spur action. The global health community must 
leverage its diverse expertise to identify, promote, and 
implement effective solutions. Staying uninformed and 
disengaged is no longer a viable option.
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