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a b s t r a c t 

Nowadays, single-use plastic pollution attracts the attention of scholars, policymakers, and practitioners. In ad- 

dition to personal protective equipment (PPEs) waste during the COVID-19 pandemic, other unpreceded plastic 

wastes such as packaging from online shopping and food delivery, viruses confirmatory testing, and drinking 

straws also contributed to pollution and worsened around the globe. This perspective aimed to provide insights 

into drinking plastic straws as an important source of plastic pollution. Literature searches confirmed that drink- 

ing plastic straws, unlike PPEs, have not been researched whether it is an important contributor to pollution or 

not during the COVID-19 pandemic. Thus, research on the pollution level of this plastic waste and its association 

with COVID-19 is required. Drinking straw producers and users require adequate strategies and management 

of this plastic pollution and more widespread rules and regulations to prevent environmental implications and 

health risks. This study can usefully give highlights for environmentalists, solid waste management experts, pol- 

icymakers, and governments by describing the environmental impact and raising health risks of drinking plastic 

straw pollution. 
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. Introduction 

The current practices of production, design, utilization, and dis-

osal of plastics have confirmed severe negative impacts on the globe

or ecosystem imbalance, biodiversity, human health, climate change,

ustainable livelihoods, cultural diversity, and ultimately human rights

 Kumar et al., 2021 ). In addition to commonly used plastics, personal

rotective equipment (PPEs) ( De-la-Torre et al., 2022 ), packaging from

nline shopping and food delivery ( Oliveira et al., 2021 ), viruses confir-

atory testing materials ( Aragaw and Mekonnen, 2022 ), and drinking

traws during the COVID-19 pandemic also contributed to plastic pollu-

ion and worsened around the globe. Reports assured that the COVID-

9 pandemic has created additional environmental sustainability is-

ues ( Mekonnen and Aragaw, 2021 ). The issue is alarming as several

etroleum-based plastics are non-biodegradable and could be persistent

or a long time ( Dwivedi et al., 2019 ). Improper management such as

ncineration and the landfill of plastic wastes could pollute the land-

ased environment, depending on the facilities and technologies estab-

ished, ultimately marine pollution ( Kibria et al., 2023 ). If the inciner-

tion technology for plastic waste management might not eco-friendly,

till it could emit toxic chemicals, such as dioxin, which is carcinogenic

nd a hormone disruptor, and cause toxicity ( Darbre, 2018 ). 

Human beings have been using different drinking strategies for many

easons, thus drinking using a straw is assumed to minimize tooth con-
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act, resulting in a reduction the health risks and happier teeth too. Po-

itioning the straw so that the liquid doesn’t touch any teeth and goes

ight to the throat; hence, helps to prevent cavities arising from sugary

nd/or acidic drinks, resulting in discolored protection from harmful liq-

ids ( Koubi et al., 2013 ). Although disposable plastic straws have been

rimarily made for the protection of teeth health, people have adopted

hem as luxurious and comfortable utensils in restaurants, cafeterias,

nd bars during their recreation time ( Mundt et al., 2020 ). In addition, in

he COVID-19 pandemic era, people have been encouraged to use drink-

ng straws by the public due to their thought of virus transmission re-

uction because of non-contact with liquid-containing cups/containers.

hus, COVID-19 demanded and has resulted in an unprecedented rise

n the world’s production of all kinds of single-use plastics including

rinking straws, quantified data is not available ( de Sousa, 2021 ). Before

OVID-19 emerged, 500 million straws were used every single day, in

ust the U.S. alone, according to the National Geography Society (NGS)

ince 2019 estimates ( NGS 2019 ). Out of this, approximately 8.3 billion

lastic straws polluted the world’s beaches, and 8 million tons of plastic

traws flow into the ocean every year, and straws comprise just 0.025

ercent of that ( NGS 2019 ). However, estimated production and con-

umption of plastic straws during the COVID-19 pandemic is not yet

rovided, but these straw users in restaurants and cafeteria are increased

published scientific literature is not available). Moreover, many annual

vents and relaxing times for many peoples take over near beaches with
023 
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Fig. 1. Published research visualization by using the term "drinking plastic straws ”, "pollution" (A, B); "drinking plastic straws ”, "pollution", “COVID-19 ″ (C, D) in 

the ISI Web of Science. 
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a  
uge plastic straw utilization, and this could lead to a big wave of ocean

ollution. Another preliminary study on marine litter pollution along a

each in India found plastic straws as the third most common debris

t 9.3% out of all macro-debris ( Behera et al., 2021 ). Also, in Malaysia,

lastic straws were investigated one straw per person was utilized daily,

nd an estimated 30 million straws were used daily ( Moy et al., 2021 ).

he per capita usage of straws may be varied from country to coun-

ry based on the countries’ development and community awareness. For

xample, in the United States of America, approximately 1.6 straws per

apita were used at a daily rate ( Snier, 2021 ). 

Drinking straws litter emergence is polluting both the terrestrial and

quatic environment, this piece of evidence revealed that plastic pol-

ution in the environment has been increasing. Furthermore, single-use

lastic polymers are a potential source of microplastic pollution in ter-

estrial and marine environments ( T.A. Aragaw, 2021 ). For instance,

lastic packaging, bottles, and containers, mostly made up of PP, PE,

nd PET were identified as important and potential sources of microplas-

ic pollution ( T.A. Aragaw, 2021 ). Likewise, single-use drinking plastic

traws, mostly manufactured from PP and PET polymers, disposed to

he natural environment could be an important source of microplastic,

s they can break down into pieces of particles under various environ-

ental weathering. 

Scientific research on plastic waste (general) pollution on the envi-

onment and subsequently human health effects have increased in recent

ears. However, when searching "drinking plastic straws ”, and "pollu-

ion" as a keyword in the Web of Science database, the results were lim-

ted. The publication count with the corresponding country categories

s shown in Fig. 1 A and B. Even almost no results were found when

he search was set to “drinking plastic straws ”, “COVID-19 ″ and “pollu-

ion ” keywords ( Figs. 1 C, D). It is noteworthy that the number of articles

etrieved by using the keywords of “COVID-19 ″ and “drinking plastic

traws pollution ” accounted for a negligible percentage, which proves

he neglection of the impact of plastic straws waste pollution. However,

lastic straw-induced pollution that entered into the natural ecosystem

ill not disappear with the end of ocean threat, particularly with the

ecrease in public attention, as these may add sources of plastic pollu-
2 
ion to the ecosystem and impacts human health. Therefore, this short

iewpoint/perspective aimed to increase awareness concerning single-

se drinking plastic straws are an important source of pollution, par-

icularly COVID-19 increased impacts. The viewpoint also discussed its

nvironmental implication, and health impacts, and required the devel-

pment of sustainable and alternative recyclable and reusable drinking

traws. 

. Environmental implications and health risks of plastic straws 

The increased consumption of single-use plastic straws worldwide

as given rise to add-on environmental threats, adding to packaging,

ersonal care, and household product of plastic wastes (from macro-

itter to nanoplastic particles range) in the environment ( Roy et al.,

021 ; T.A. Aragaw, 2021 ). Most of these materials are transported from

he land-based environment into the waterways, ultimately getting into

ceans and adding to the presence of plastics in the aquatic medium.

or instance, SANDBOX NEWS, an organization committed to advo-

acy for the Be Straw Free campaign motion, reported on December 8,

019, on the presence and impact of plastic straws in the environment

 Sandbox Staff 2019 ). 

The environmental impacts of disposable plastics, including drinking

traws in this case, and their breakdown of small-sized particles of pol-

ution have been repeatedly studied. Amobonye et al. (2021) recently

eviewed the current status of plastics and microplastics’ adverse ef-

ects on aquatic and terrestrial habitats, the atmosphere, and human

ealth ( Amobonye et al., 2021 ). Similarly, all those plastic straws are

ostly single-use and are made out of commonly used plastic polymers,

olypropylene (PP), and polyethylene terephthalate (PET) ( Neto et al.,

021 ). Of course, they consist of different additives to be the straw liquid

esistant and colored. Thus, these plastic/microplastics can adversely

ffect aquatic biotas, then after human health via the food web. The

oxicity of plastics/microplastics for biotas and human health can be

cute toxicity, chronic toxicity, carcinogenicity, genotoxicity, and de-

elopment of toxicity ( Yuan et al., 2022 ). Also, disrupting the body bal-

nce of biotas, which can increase energy consumption, and decrease
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rowth rate are important effects that arose from microplastics ( Li et al.,

021 ). Consequently, ingested microplastics by aquatic organisms, are

ltimately consumed by human beings, raising attention to global food

ecurity and safety ( De-la-Torre, 2020 ). Reduction in visual attractive-

ess in recreational areas is also vital to human mental stability and

he tourism economy. Moreover, indiscriminately disposing of plastic

traws in the environment could of acting as a carrier for toxic chem-

cals, such as plastic particles which can adsorb contaminants such as

eavy metals ( Aragaw and Mekonnen, 2021 ). 

Meanwhile, the effects of drinking plastic straws in the COVID-

9 scenario are critical recent attractive attention. Drinking in public

estaurants using caps, and containers have been suspected as the source

f coronavirus transmission. Thus, drinking straws have been assumed

o be utilized to prevent transmission because putting the mouth on

rinking containers/caps can harbor a virus if it is not properly washed

r handled. Consequently, drinking plastic is suspected to be hugely dis-

osed of in the natural environment from the anthropogenic source and

e deposited in different environmental matrices, posing severe effects

 Moy et al., 2021 ). Though there are no worldwide marine litter stud-

es that show the contribution of plastic straws to other plastics dur-

ng the COVID-19 pandemic, it is supposed to be a great contributor.

or instance, Abreo and Kobayashi reported that plastic straw is one of

he marine litters associated with COVID-19 in Davao Gulf, Mindanao,

hilippines ( Abreo and Kobayashi, 2021 ). Based on the survey, plastic

traw was found as one of the nine different types of marine litter found

n the study site, it is higher count as compared with facemasks. Plas-

ic bags and plastic packaging, plastic straw, and face mask were the

igh proportion, the medium, and the lowest proportion, respectively.

his indicates that plastic straws are an important marine litter con-

ributor during the COVID-19 pandemic time. Thus, the pollution and

ate of drinking plastic straws should be sufficiently investigated world-

ide, like that of any single-use plastic waste (such as food packaging).

oreover, it is known, micro/nanoparticles may be directly inhaled and

eleased from the drinking straw as compared with other plastic prod-

cts, posing human health risks. It is expected that a large number of

lastic particles may be leached out from the plastic straw depending

n the liquid type and the plastic straw quality. The acidic liquids (such

s Coca-cola, and Pepsi), and Alcohols may highly fragment the plas-

ic straws and be directly ingested by the users. Consequently, reduc-

ng the use of plastic straws (such as for juice, soft drink, and alcohol

rinking), understanding their quality and effect, and the severe risks to

uman health is critical. Thus, mobilization and awareness creation on

rotecting environmental pollution through the reduction, elimination,

nd proper management of single-use drinking straws should be carried

ut. Furthermore, the impacts of these plastics are a parallel pose for

uman health, all of which already have associated multilateral biolog-

cal system threats. This results in a need for governmental support to

stablish a new global campaign on the drinking plastic straw threat

hat the local and traditional knowledge, innovations, and practices of

eople’s participation to the global scale of the crisis. 

. Call for sustainable alternatives 

By simultaneously considering the economic development in one

ountry and the complexity of plastic pollution (the impact on the ter-

estrial and marine environment, human health risk), sustainable strat-

gy and searching for alternatives should be more common, especially

n countries where improper plastic management is practiced. Feasible

nd sustainable strategic alternatives to drinking plastic straws that pro-

ide certain relief for environmental pollution and human health can

elp ecological balance and lower the load of contaminants. Citizen sci-

nce is viable and sustainable solutions are needed to reduce plastic

ollution and create public awareness and intense dealing with com-

unities to government that can be holistically supported by its im-

act evidence to eliminate the utilization rates. Though banning plastic

traws has been proposed by various countries, there is some argument
3 
hat they should not be banned due to it needed for sick and disabled

eople, rather it is vital to propose and produce adequate alternatives

o single-use plastic straws that meet convenience, comfortable, and its

unctionality ( Roy et al., 2021 ). For example, producing and evaluating

iodegradable plastics as alternative materials. Sustainable alternative

olutions are: (1) reusable and recyclable glasses made straws. The ma-

ority of glass straws are made of shatter-resistant borosilicate but are

till reusable and recyclable. (2) biodegradable, and affordable agave

traws produced from bioplastics. Agave is becoming a staple in bioplas-

ics and can produce a straw that closely resembles our society’s beloved

lastic straw but in a form that is both biodegradable and affordable. (3)

se of seaweed as raw materials to produce straws. Seaweed is an easy-

o-grow, carbon-absorbing plant. Seaweed straws have a similar texture

o plastic but won’t survive in the ocean for centuries. Instead, they

uickly biodegrade into food for marine animals; (4) durable cellulose

ade of straws. Bamboo straws serve as the “middleman ” between a

ingle-use and a forever-use item. Bamboo straws are durable, but they

robably will not last you a lifetime. When they have run their lifetime,

he straws will decompose in your regular garden compost pile. Though

he listed above alternatives are recommended, a life cycle assessment

LCA) analysis is required to shift petroleum-based plastic straw prod-

cts to biodegradable based plastics. As a result, the current plastic

lternatives and waste management approaches should be altered on

heir challenges, in that it could address full LCA principally focusing

n prevention, reduction, and redesigning problematic plastics out of

he global economy. 

. Conclusion 

Human beings have been frequently using drinking straws, and the

OVID-19 transmission threat could probably increases their consump-

ion, so it could become an environmental concern. However, it’s an add-

n plastic waste source to the land-based environment due to the un-

receded usage is being neglected, and the subsequent marine contami-

ation that could be caused by them was not likely to be of primary sci-

ntific concern. There are no or limited relevant studies that report the

ffect of plastic straw pollution, including during the time of COVID-19.

articularly, plastic straw production rate across the years and world-

ide marine litter surveys in pre-, during, and post-pandemic scenario is

equired to see its pollution contribution. We foresee that agencies in en-

ironmental protection, and policymakers will realize, through this per-

pective paper, the seriousness of drinking plastic straws’ environmental

ollution, especially in the COVID-19 scenario its prevalence could be

igh. Thus, effective and sustainable plastic straw management strate-

ies and environmental pollution protection studies should be carried

ut. 
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