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How do Microplastics pollution and human health 
 
Growing up in India, I saw heaps of plastic waste all around when I went outside. Seeing dogs, 
cows and other animals consume this plastic, and learning about how plastic persists within our 
environment for a long time opened my eyes to how big an issue this truly is. In this review 
paper, I will compile research from reputable sources about a specific type of plastics waste 
called “microplastics.” I will showcase the impact these microplastics have on our ecosystem, 
including in the soil, water and air, to shed light on how multifaceted this problem truly is. 
Hopefully a better understanding of the widespread nature of this problem can motivate 
readers to be more mindful in their plastic consumption and advocate in their communities. I 
encountered the obstacle of plastic being too big a subject to cover in one article, and thus 
have narrowed the focus down to microplastics. Most of the time spent was spent exploring 
different research articles from reputable sources that work well together to tell a single 
narrative.The most enjoyable part of the research project was making my own images for this 
review. 
 
Introduction 
Production of plastic is not new: starting from 1950 humans have produced more than 8 billion 
tonnes of plastic, and less than 10 percent of it has been recycled, most of it residing in landfills 
or the natural environment. Most of the produced plastics waste does not biodegrade and 
remains with us for hundreds or even thousands of years. Rate of plastic production grew 
alarmingly, from 2 million tonnes in 1950 to 380 million tonnes in 2015.(Geyer R, 2017) 

 
 
Cumulatively by 2015, the world had produced 7.8 billion tonnes of plastic since 1950, and 
there is more than one ton of plastic for every person alive today. (Geyer R, 2017) 
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What are Microplastics 
The vast majority of plastic fragments in our environment are ‘Microplastics’. These are 
particles smaller than 5 mm in size and vary in dimensions, color, shape, density and chemical 
composition. Microplastics are distinguished into two types. Primary microplastics which are 
directly introduced into the environment in the form of small plastic particles through 
cosmetics, textile fragments, fragments from vehicle tires, etc. Secondary microplastics  result 
mainly from the break-up of large pieces of plastic waste into smaller plastic particles caused by 
exposure to environmental factors, mainly the sun’s radiation and ocean waves. (Abreu A, 
2019) 
So, how big is 5mm? The red piece of paper in the picture below is approximately 5mm in width 
and height. Any plastic particle which is less than the size of this red paper is considered 
microplastics. 
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This review paper focuses on the microplastics concentrations in our environment and its 
potential impact on human health. For anyone living in the United States in 2020, microplastics 
are impossible to avoid, when we are using plastic, we don't realize that we are ingesting it too.  
 
When we drink a sip of water or eat a bite of food, we are almost certainly taking these tiny 
plastic particles along with it. (Post, 2019) 
Microplastics are everywhere in our environment: oceans, soil, air and in the bodies of animals 
and they are finding their way into our homes and bodies. 
 

Microplastics pollution in the ocean 
Latest plastic pollution statistics estimate that there are now 5.25 trillion macro and micro 
pieces of plastic in our ocean, and around 46,000 pieces in every square mile of ocean, 
weighing up to 269,000 tonnes. (Ferries, 2020) 
The first research to find out microplastics concentrations in our ocean was done near the 
Monterey Bay coast of California in 2019. This study was done by systematically combing a 
section of ocean from top to bottom for these microplastics particles. Research concluded that 
there is significantly more microplastics pollution found in the deep waters than on the surface 
of the sea. The research also indicated that the microplastics pollution in the oceans is likely to 
have been vastly underestimated, with evidence suggesting there are at least double the 
number of microplastics particles as previously thought. Deep ocean microplastics pollution is 
especially concerning because they are the same size as the food eaten by the zooplankton, 
which is considered one of the most important food sources to aquatic organisms. Zooplankton 
ingesting microplastic is worrisome on two accounts; first that plastics could potentially block 
up the zooplanktons’ guts or leach into their bodies, and second is the transfer of these 
microplastics up the food chain as zooplankton are consumed by larger animals such as fish, 
whales, squid, shellfish and birds. New data suggest that there may be more microplastics 
particles than zooplankton in deep waters. (Nuwer, 2019) 
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Ingestion of these microplastics particles by ocean animals creates digestive obstruction, 
impaired reproduction, and other biological effects, and even death. (USGS, 2019) 
Scripps Institution of Oceanography also conducted a similar research just off the coast of  
Southern California to identify how plastic concentrations have changed year after year. 
Researchers found that the microplastic deposition rates have doubled every 15 years. This 
correlates with both figures on plastic manufacturing and coastal population growth in  
 
California, and brings us to a troubling conclusion: As seaside cities continue to boom, so does 
the amount of microplastic flowing into the sea, tainting whole ecosystems. 
 
Microplastics pollution in soil 
Microplastics soil contamination and their detrimental impacts have been largely overlooked 
historically and have not been subjected to research. One  review study found excessive 
concentrations of microplastics and additives in the soil. This study  concluded that the 
fast-growing plastic packaging waste is the main source of microplastic soil contamination. A 
rough estimation is that by 2050 about 630 million tonnes of plastic waste will be produced, 
and over 300 million tons of microplastics will be accumulated on the Earth. Another source of 
microplastics soil contamination is the use of plastic mulches in agriculture, when plastic mulch 
is embedded in soil, due to chemical aging and biodegradation, the mulch is converted into 
microplastics. (Berlin, 2019; Wang J, 2019) 
Increasing contamination by microplastics adversely affecting flora and fauna around us. These 
microplastics can easily be ingested by soil-living organisms, potentially affecting their fitness 
and survival. Microplastic is also changing the soil chemistry, plastic films could increase water 
evaporation, drying out the soil affect plant roots or their symbionts, potentially translating to 
negative plant growth. (Rilling M, 2019) 
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Microplastics pollution in air 
Microplastics pollution is also found in the air. These particles are so small and it can be easily 
carried by wind from one place to another. These little fragments of plastics have generally 
been found in the air over and in the surroundings of large cities like Paris, France and 
Dongguan, China. But scientists were surprised to discover that microplastics had infiltrated far 
beyond urban areas to the pristine mountains that border France and Spain. A team of 
researchers analyzed samples of dust, rain and snow collected at the Bernadouze 
meteorological station over the course of five months. The station sits 4,500 feet above the sea 
level and  the mountains far away from any urban area. And yet, the site was inundated with 
microplastics, an average of 365 plastic particles fell each day on a square meter collector. 
(Katz, 2019) 
 
Microplastics pollution and human health 
The microplastics pollution in water, soil and air are bound to have an impact on our daily lives. 
According to a recent study published in the Environmental Science and Technology Journal, an 
average American consumes more than 70,000 microplastics particles every year from the food 
they eat and the water they drink and air they breathe. (Cox K, 2019) 
Biologists from the University of Victoria in Canada examined data collected from 26 previous 
studies on microplastics contamination in seafood, sugars, salts, honey, alcohol, tap water, 
bottled water, and in urban air. The study found that Americans eat and drink an estimated 
39,000 to 52,000 microplastics particles every year, depending on age and sex, and if we 
include inhalation of microplastics this number jumps to 74,000 to 121,000 particles. Water 
intake is one of the most important differentiators, a person who drinks water from plastic 
bottles consumes an additional 90,000 particles annually. 



Aarav Dubey 

TeenNat 2020 

 
 
Another similar study from Yale School of Environment warns that while the health impact of 
microplastics human-intake is largely unknown, there is potential for plastic to enter human 
tissues and cause an immune response, as well as release toxic chemicals into the human body.  
Today microplastics are present in most if not all human consumption items. (University, 2019) 
 

Conclusion  
Microplastics are everywhere: land, sea, and air, causing massive impact on our natural 

environment and ecology. The only effective way to reduce human consumption of 

microplastics will likely be to reduce the production and use of plastics, and that genuine 

solutions will arise from concerted action by civil society, policymakers and business. (Abreu, 

2019) 

The first and foremost responsibility lies within us to reduce, reuse and recycle plastic, and this 

will require raising awareness and a conscious effort to change our habits. Governments and 

policy makers around the world need to play their parts by enacting stricter laws for example 

banning single use plastics, and finally businesses also need to make conscious effort and find 

innovative ways to minimise the use of plastic. Problem of microplastics is real and has an 

impact on all facets of life. While it is an uphill battle, we must do everything we can in order to 

save our planet's ecosystem; the problems that affect animal species will impact our lives 

sooner than one might think. We should strive to do these things for the sake of our next 

generations. 
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