	
	
	














The use of single-use Personal Protection Equipment (PPE) in health care and the impact on waste management and the environment during the COVID-19 pandemic.
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Executive summary
Efforts were being made pre-covid to reduce the use of single-use products within health care due to the belief that the detrimental effects on the environment were vast. With the pandemic came the need for hygiene and cross-contamination efforts to be seriously increased, bringing the re-introduction of many single-use Personal Protection Equipements (PPE). With fears for the safety of health care professionals working at the front line, to concerns about cross-contamination between patients, single-use equipment such as gowns, aprons, gloves, and masks were implemented in all health care settings, creating a huge increase in the environmental impact of the health service and the need for safe disposal of large quantities of hazardous waste. This report looks at how these changes have impacted the environment and how and where we can change back to reusable PPE where possible, based on the latest evidence-based research into decontamination and sterilisation, and safe infectious waste disposal, while also considering the need for waste segregation and a lean toward more recycling of waste within the health sector.











Introduction
The COVID-19 pandemic brought with it many problems as regards to healthcare, one of which was the increase in the use of single-use PPE, firstly with the difficulties in procuring the considerable amounts needed to keep staff and patients safe and secondly the safe disposal of contaminated waste generated by the guidance put in place by governing bodies. Hu et al (2022) report that the heightened use of PPE could counteract the previous efforts made by the National Health Service (NHS) to reduce their plastic footprint and Singh et al (2020) indicate that the governmental policies put in place during the COVID-19 pandemic have not only caused a global recession but have also caused an enormous amount of medical waste containing disposable plastic based PPE and single use plastics. This increase is not only in quantity but also in density, the unsafe disposal of which could cause a crisis of environmental pollution, leading to the spread of infectious diseases (Singh et al, 2020). Because of this, safe disposal methods are essential with as low an impact to the environment as possible. The United Kingdom (UK) government are banning single-use plastic catering consumables by October 2023 and the NHS are working in line with this (NHS Supply Chain, 2023) which should start to impact the quantity of waste produced within healthcare.
Discussion
[bookmark: _Int_1K9qm3mp]As a result of these issues different avenues have been examined to decrease the amount of medical waste, especially that introduced into landfill. This is where evidence-based practice (EBP) becomes fundamental. EBP is a method of research used widely within the healthcare sector, it uses the best available evidence to provide safe and effective practice (Gray, 2009; Nursing and Midwifery Council [NMC], 2018). All evidence used to improve practice needs to be up to date, relevant and from a reputable source, be unbiased, reliable, objective, and factual (Blakeslee, 2004) to ensure research is valid and pertinent. Scientists, governments, and health bodies globally worked fast during the pandemic to develop new research into various aspects of COVID-19 as there was little known on the subject. One area of research was the need for PPE, which PPE was essential for healthcare workers and the safe disposal of contaminated waste (Ofqual, 2021). The Scientific Advisory Group for Emergencies (2021) reported ‘consistent and robust’ evidence for the need for masks in healthcare settings, adding that the use of full PPE (gloves, masks, gown, and eye protection) decreased the risk of infection, if donned and doffed correctly and used consistently alongside regular and thorough handwashing. In some cases, PPE was being used where it was not necessary, but due to the lack of evidence and research surrounding COVID-19 at the time, precautionary measures were put in place to try to slow the spread of the virus, as more evidence is accumulated and research is conducted, we are learning what PPE is needed and in which settings, leading therefore to a reduction in the use of some single-use PPE where health workers are not dealing with infectious patients.
When considering safe disposal of contaminated waste, a study conducted at a German surgical hospital analysed the material flow of single-use medical plastics and their packaging and found that PPE contributed to 49% of the total figure (Ivanovic et al, 2022). Research also shows that in the United Kingdom (UK) less than 5% of plastic healthcare waste is recycled (Rizan et al, 2020). Joseph et al (2021) recommend the need for the recycling industry and health sector to coordinate efforts to ensure sustainable use of plastics within healthcare, suggesting that designing products more suitable for recycling and adopting innovative technologies is the way forward and adding that the current most common form of disposal is incineration, which leads to the release of toxic chemicals and gases and therefore impacting on the environment.
An example of fast action to deal with increasing contaminated waste is Wuhan in China, where the COVID-19 pandemic originated (Maxmen, 2022), where at the peak of the pandemic they were generating nearly 247 tonnes of medical waste per day, almost six times that of pre-pandemic days (Singh et al, 2020). Because of limited capabilities to safely dispose of the increasing amount of waste, mobile incinerators were deployed to the city (Chen and Guo, 2020) removing the need for storing contaminated waste while waiting for it to be transported to disposal facilities. These plans had been put in place before the COVID-19 pandemic, following the severe acute respiratory syndrome (SARS) outbreak in 2003. Legislation had been implemented in China following evidence-based research conducted after the outbreak to ensure the sound management of medical waste (Singh et al, 2020).
[bookmark: _Int_gzxi855H]One option that was adopted was reprocessing and decontamination of equipment such as respirators and surgical face masks, and some countries adopted advanced technology to treat medical waste by chemical disinfection or steam sterilisation (Singh et al, 2020a), with studies finding that the most favourable methods were vapourised hydrogen peroxide and ultraviolet germicidal irradiation, although further studies are needed to determine the efficacy and safety of this (Toomey et al, 2020), initial findings are that different processes and different models produce different results as regards to efficacy and effect on performance of the equipment (Polkinhorne and Branley, 2020). Guidance from the World Health Organisation (WHO), Centres for Disease Prevention and Control (CDC) and the U.S. Food and Drug Administration (FDA) indicates that respirators should be labelled as single-use, but in cases of short supply they can be sterilised and reused as the need to ration PPE due to low supplies become vital. Research shows that it is essential to be mindful of the methods used and of maintaining the functional integrity of the product (Mahmood et al, 2020). 
[bookmark: _Int_q2tYbKTu]It is often thought within the health sector that being environmentally friendly and providing necessary healthcare is an either/or choice and that the need for single-use healthcare equipment is legitimate to prevent the spread of infectious disease (NGO, 2020) but research has shown that only 15% of healthcare waste is hazardous, with the other 85% being comparable to household waste, containing for example packaging or gloves and other PPE used to treat non-infectious patients. Tony Capon, director of the Monash Sustainable Development Institute observes that it used to be standard practice to sterilise and reuse equipment, but that seems to have been replaced by the more modern single-use methods (BBC Future Planet, 2020). This may be due to the lower upfront costs, but evidence-based research shows that constantly replacing equipment can come at a high cost. One example of this is a Canadian hospital, where costs were cut by £430,000 by reducing single-use equipment by 30%. Another example is when nurses at Great Ormond Street Hospital noticed that some healthcare workers were using non-surgical gloves rather than handwashing when performing tasks such as bathing babies or changing beds. Staff were retrained in the understanding of appropriate use of gloves and other PPE, resulting in a reduction of glove use, saving 21 tonnes of plastic and £90,000. Sonia Roschnik, International Climate Policy Director at Healthcare Without Harm, goes on to add that segregating waste and reusing certain products is needed to ensure not all waste goes into a high-infectious work stream (BBC Future Planet, 2020). Mattis et al (2023) agree that switching to reusable products within healthcare is likely to reduce most environmental impacts, aside from water use. With the latest research providing effective and efficient ways to sterilise and decontaminate equipment, it is becoming more cost effective and energy efficient to switch to these methods.

Conclusion
[bookmark: _Int_3iB4Kha6]This report has looked at the impact COVID-19 had on our use of single-use plastics within healthcare and the need for single-use PPE, the numerous ways it is disposed of and their impacts on the environment. It has shown that PPE is essential for healthcare workers, especially those caring for patients with infectious diseases, but has also shown that changes need to be made regarding the safe disposal of waste within healthcare settings, with the least negative impact on our environment. Where there is no alternative and items need to be single-use, then procedures need to be implemented to differentiate between hazardous waste, general waste and increasing recycling efforts. Where medical equipment can be decontaminated and reprocessed, these options should be used to decrease the quantity of waste produced, while ensuring the safety of patients and healthcare workers, using up to date evidence. Globally, efforts are being made in all sectors to reduce pollution and be more environmentally friendly, constantly updating methods using current recommendations from evidence- based research, and our health sector has a duty to make these efforts too. In conclusion, the need for improved use of equipment and waste disposal is much needed in the health sector.

Recommendations
Further research and consideration regarding the appropriate use of PPE and the safe disposal of contaminated waste and the correct disposal of general and recyclable waste within healthcare settings is needed, taking this into account the report ends with the following recommendations in terms of policy, practice, research, and education. 
Firstly, in terms of policy:
· To consider implementing the use of reusable medical equipment where possible, using EBP for sterilisation and decontamination methods.
Secondly, in terms of practice:
· To implement procedures for segregation of waste and safe disposal of waste that is contaminated, and clarification regarding the appropriate use of PPE, ensuring the correct equipment is used only when needed.
Thirdly, in terms of research:
· To continue researching alternatives to single-use plastics, techniques for safe disposal of hazardous waste and the need for PPE in various settings. 
Lastly, in terms of education:
· To ensure staff are fully trained in the appropriate use of PPE and where it needs to be used, and the safe disposal of contaminated waste and the segregation of general and recyclable waste.
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