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ABSTRACT 

 

Significant amounts of waste are produced by the healthcare industry, notably 

in operating rooms (ORs), which contributes to the worsening of environmental 

degradation on a global scale. The purpose of this study was to evaluate 

recycling techniques utilised in operating rooms across a variety of surgical 

specialties around the world, with the objective of identifying important 

obstacles and potential for improvement. There are a number of factors that 

make it difficult to put recycling ideas into action, including governmental 

restrictions, insufficient education, difficulty in leadership, and organizational 

issues. The successful completion of projects involves the implementation of 

specialized recycling activities that concentrate on particular materials, such as 

blue wrap and polyethylene terephthalate plastics. These initiatives are 

supported by the participation of leadership and the established procedures. 

The findings of the investigation highlight the importance of implementing a 

comprehensive strategy that incorporates regulatory reform, education, and 

strategic alliances with businesses in order to successfully contend with these 

difficulties. Through the implementation of effective recycling practices in 

operating rooms, healthcare facilities are able to integrate waste management 

with broader environmental sustainability goals, thereby decreasing their 

impact on the environment and improving their resource efficiency. 

 

Overview of environmental challenges in healthcare. 

There has been a growing recognition that healthcare institutions are among the most major 

contributors to environmental pollution and waste generation on a global scale (1-4). Hospitals are 

responsible for one percent of the solid waste produced in affluent countries such as the United 

States, Australia, and the United Kingdom, and they are also responsible for as much as two 

percent of the annual greenhouse gas emissions (2, 5, 6). The transition from reusable to single-

use plastic products, which was motivated by worries about the spread of infectious diseases, has 

made this problem far worse, resulting in a significant rise in the amount of waste that is produced. 

There has been an increase in the amount of waste produced in the healthcare industry all over the 

world, which has necessitated a reevaluation of operations and a focus on waste minimization 

while maintaining sterility and quality requirements (7,8). 
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Waste in operating rooms: A global perspective 

Operating rooms, often known as ORs, are a substantial contributor to hospital waste, since they 

produce an excessive quantity of waste that accounts for around 20–33% of the overall refuse that 

is generated by hospitals (9-13).  

Waste from hospitals is separated into a number of different waste streams, and each of these waste 

streams requires a unique set of procedures for neutralization, safe treatment, and disposal. As a 

result of the fact that a sizeable portion of hospital waste is comparable to that of domestic garbage 

and can be recycled or repurposed, there are prospects for large cost reductions. The incorrect 

categorization of garbage as "clinical" or hazardous results in inefficient recycling practice and 

increased expenses associated with disposal. An inadequate sorting process and a lack of 

information are widely acknowledged to be the primary factors contributing to the incorrect 

classification of waste. Educational activities and trash segregation programs have been shown to 

be beneficial in enhancing the proper disposal of garbage and resulting in significant cost savings 

for healthcare institutions (11, 14-19). 

Operating rooms are identified as a unique opportunity for focused waste reduction programs, 

which can result in environmental advantages and financial savings (2, 11-12). This is because the 

hunt for "green hospitals" recognizes operating rooms as a unique potential. An all-encompassing 

approach is required in order to lessen the negative effects that trash has on the environment. This 

includes reducing the overall amount of garbage through education and conscious consumption, 

properly sorting waste, and making the most of the 5Rs, which are to refuse, reduce, reuse, 

repurpose, and recycle. It is imperative that all of this take place while avoiding poor waste 

management in order to prevent injuries to either patients or hospital workers (12). 

 

A culture of resource conservation is fostered when surgeons and other operating room staff are 

given leadership roles. This not only highlights the need of environmental consciousness in 

healthcare settings, but it also gives healthcare workers the opportunity to demonstrate their 

leadership (20).  

The function and objective of the sustainability in surgical practice (SSP) task force  

All throughout the world, people are concerned about climate change, which poses a threat to 

human health that threatens to end the world. There is a correlation between sustainability and the 

well-being of individuals, families, and communities internationally. There is a considerable 

impact that the healthcare industry has on the global carbon footprint, which accounts for more 

than five percent of the emissions of greenhouse gases. Additionally, the sector is responsible for 

8.5% of the total greenhouse gas emissions that are produced in the United States. In order to 

lessen the severity of these effects, immediate intervention is required. A substantial amount of 

trash is produced and a significant amount of energy is consumed in the operating room, which 

has a significant impact on the sustainability of healthcare organizations (20). 

The European Commission initiated the European Green Deal in December 2019, with the 

intention of achieving the goal of making Europe the first continent in the world to eliminate its 

greenhouse gas emissions. In 2021, the European Union enacted climate rules that mandated the 

attainment of climate neutrality by the year 2050 and established a goal to cut net greenhouse gas 

emissions by at least 55% by the year 2030 in comparison to the levels that existed in 1990 (21). 

The United States Department of Health and Human Services (HHS) launched the White House-

HHS Health Sector Climate Pledge in 2022, with the goal of reducing emissions by fifty percent 

by the year 2030 and reaching net zero emissions by the year 2050. This was done in recognition 
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of the fact that the health sector is responsible for eight and a half percent of the greenhouse gas 

emissions in the United States. Hospitals, suppliers, insurance firms, group purchasing groups, 

pharmaceutical and device manufacturers, and professional medical and surgical societies such as 

SAGES (22) were among the entities that signed the statement. The document was signed by a 

large number of institutions. The National Academy of Medicine of the United States of America, 

in collaboration with the federal government and other healthcare organizations, launched a Grand 

Challenge for the purpose of decarbonizing the United States Health System (23).  

The Sustainability in Surgical Practice (SSP) Taskforce was established (24), which was initially 

established in honor of the significant contributions that both the EAES and SAGES organizations 

have made to the advancement of surgical excellence and sustainability. The primary objectives 

of this alliance are to educate surgeons and their teams, as well as to engage with strategic partners 

in order to develop and maintain practices that reduce the environmental impact of surgical 

procedures, particularly in the context of minimally invasive surgery.  

Green operating rooms: Significance and impact 

Over the course of countless decades, there has been a consistent pattern of rapid technological 

advancements and ongoing scientific progress. Despite this, the idea of sustainability has only just 

begun to garner attention, despite the fact that it has become equally important. Sustainability and 

leadership in surgical climate efforts should be prioritized in the healthcare industry because 

surgery is included in this category. The establishment of Green Operating Rooms is a key step 

toward the implementation of medical procedures that are environmentally responsible, ethical, 

and effective. In order to advance sustainable healthcare, environmentally friendly operating 

rooms are absolutely necessary. Because operating rooms are responsible for a substantial amount 

of waste and emissions of greenhouse gases, they should be given priority when it comes to the 

implementation of sustainable practices. It is possible to dramatically reduce utility costs, lower 

expenses, minimize carbon emissions, promote social fairness, and support the core purpose of 

healthcare, which is to advance health and well-being (25). This can be accomplished by adopting 

energy-efficient technologies and waste-reduction initiatives. Through the reduction of harmful 

emissions and the improvement of indoor air quality, sustainable operational procedures have the 

potential to deliver advantages to public health and safety. Populations with lower incomes and 

minority groups are disproportionately affected by these conditions. By adopting sustainable 

practices and Green Operations Research methodologies, businesses may meet the expectations of 

their customers and safeguard themselves in an environment that is undergoing rapid 

transformation (26). 

The role of societies and surgeons in promoting and implementing sustainable surgical 

practices  

It is essential for the development of sustainable surgical practices that surgical organizations like 

EAES and SAGES, which collectively represent more than 10,000 members who are committed 

to endoscopic and minimally invasive surgery, play a significant role in the advancement of these 

practices. They have a huge responsibility to share information with surgical teams and surgeons 

on the influence that surgical procedures have on the surrounding environment. This is especially 

pertinent to the elective context, and it is connected to the growing utilization of minimally 

invasive surgical technologies, such as laparoscopy and robotic surgery, in conjunction with an 

unprecedented reliance on equipment that is only used once (27).  

When surgical teams have a thorough understanding of the components that constitute "carbon 

hotspots" in the operating theater, they are able to adapt methods and implement incremental 
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changes in order to lower the carbon footprint without sacrificing the quality of care provided to 

patients. In order to accomplish this, it is necessary to educate the members about the precise 

contributions that electricity, anesthetic drugs, procedural techniques (open, laparoscopic, or 

robotic), reusable vs disposable supplies and instruments (including procurement), and surgical 

waste make to the overall footprint of the procedure. It is possible for societies to advocate for best 

practices by developing instructional materials, formulating rules, or partnering with other groups 

and stakeholders. Studies that create data to validate government guidelines and inform practice 

modifications may be endorsed, funded, and disseminated by surgical societies that are engaged 

in research and innovation. It is important for surgical societies to work together and take part in 

global advocacy activities with a variety of stakeholders in order to advocate policies that 

strengthen climate action and increase climate resilience within the healthcare system (28). 

It is of the utmost importance to advocate for improvements that promote recycling procedures 

while maintaining safety in order to comply with regulatory criteria. The establishment of a firm 

foundation for institutions would be accomplished by the creation and dissemination of established 

standards for waste segregation, which would be adapted to the particular environment of 

operating rooms (29). The significance of educational and training programs that aim to close 

knowledge gaps and change cultural beliefs on sustainability is comparable. The establishment of 

criteria and the delineation of objectives for the percentage of materials that are recycled or 

disposed would provide precise goals for health systems and make it possible to construct 

competitive measures at both the local and national levels (30).  

The public discourse frequently draws attention to a disparity between the quantity of waste that 

is designated for recycling and the actual quantity that is processed. This disparity is greatly 

influenced by variables such as the location of the waste and the economic conditions that exist. It 

is clear from this fact that recycling systems are quite complicated, and that local rules and 

infrastructure also play a significant role. Despite the fact that it is difficult to ascertain the precise 

percentages of materials that have been effectively recycled, putting an emphasis on recycling in 

conjunction with reduction and reuse strategies provides a holistic strategy to minimizing the 

impact on the environment while simultaneously protecting patient safety (31).  

Reforms among healthcare practitioners can be implemented from the top down or from the bottom 

up, depending on the health system. Leadership that is proactive and the involvement of "green 

champions" inside healthcare organizations have the potential to catalyze significant 

organizational changes that are necessary for the implementation of recycling projects.39; In 

addition, optimizing surgeon preference cards can greatly cut down on waste and expenditures, 

improve operational efficiency, and lessen the impact that it has on the environment (32).  

Strategies for enhancing recycling practices 

The results of a recent survey of professionals in the field of colorectal surgery indicate that there 

is a significant desire to modify existing surgical procedures in order to make them more 

environmentally friendly and to take part in instructional webinars that are oriented on sustainable 

practices (33). Surgical professionals have the ability to initiate or direct changes in the operating 

room, as well as organize or participate in interdisciplinary "green OR" teams within their 

respective institutions. Targeted interventions in the operating room that efficiently minimize 

carbon hotspots include reducing the amount of surgical waste, decreasing the amount of 

disposable equipment used, giving priority to items that can be reused, and optimizing waste 

segregation in order to maximize recycling and disposal methods. In addition, there are 

supplementary choices that include decreasing the amount of inhalation anesthetics that are used, 

as well as enhancing the efficiency of the operating room and the workflow throughout the 
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perioperative period. One method that has proven to be successful in enhancing the sustainability 

of surgical procedures is the 10R model of circular economy, which has been endorsed by the 

combined SSP SAGES and EAES commission. Maintaining a high level of patient care while 

simultaneously lowering expenses, reducing waste, and improving environmental efficiency are 

the goals of this initiative. Surgeons may choose to adopt more environmentally friendly ways of 

life and modes of transportation, as well as virtual alternatives to in-person meetings and 

conferences, which are known to generate a significant amount of waste and carbon emissions 

each year from both air and land travel (34). To a significant degree, the carbon footprint of the 

healthcare system can be significantly influenced by surgeons, surgical practices, leadership within 

the health system, and industry efforts that are focused at enhancing surgical sustainability.  

Advancing sustainability in surgical practice: an imperative for action  

The operating room is necessary for providing care to patients, but also has a considerable impact 

on the surrounding environment. Every single surgical procedure is responsible for the release of 

greenhouse gases and the depletion of resources. This includes the consumption of energy and the 

generation of waste. In order to fulfill their core responsibilities, healthcare companies must make 

environmental sustainability a top priority. It is imperative that medical experts, including 

surgeons, healthcare workers, anesthesiologists, administrators of health systems, organizations, 

and regulatory authorities, work together to enhance the dissemination of practices that are 

successful and based on evidence. It is important that surgical societies serve as the primary 

repository for information, education, and the dissemination of best practices that are supported 

by evidence. It does not matter what resources are available; the principles of environmental 

stewardship are applicable everywhere. The acceleration of advancement will be determined by 

the combination of transnational collaboration, the sharing of approaches that are exemplary, and 

the collection of information from various contexts. The operating room presents a number of 

challenges as well as opportunities. In our capacity as stewards of both health and the environment, 

we are obligated to bring about a paradigm shift in order to guarantee the long-term viability of 

both policies and the planet (21). 

The National Health Service (NHS), which is the largest publicly financed healthcare system in 

the world and the primary employer in Europe, bears a significant duty to take the initiative in 

implementing emission-reduction strategies and to serve as a model for others to follow in terms 

of best practices. The National Health Service (NHS) is responsible for around 4% of England's 

overall carbon footprint, which highlights the necessity of taking additional efforts to mitigate its 

influence on climate change (35). 

There is a considerable portion of the National Health Service's carbon footprint that is accounted 

for by the supply chain, which accounts for 59% of the organization's total CO2 emissions. 

Because of the high amount of resources that they use, operating theaters constitute a significant 

contributor to the carbon emissions that are produced in the healthcare industry (36). After 

conducting an exhaustive study, it was discovered that a single process can produce anywhere 

from 6 to 814 kilograms of carbon dioxide, which is equivalent to running a conventional gasoline-

powered cars for more than 2,000 kilometers. The most significant contributions consist of the 

acquisition of consumables, the utilization of electricity, and the utilization of anesthetic gases 

(37). 

An Intercollegiate Climate Emergency Declaration was released by the three Surgical Royal 

Colleges in the United Kingdom in November 2022. This declaration acknowledged that "climate 

change and anthropogenic environmental degradation pose a substantial threat to both human and 

planetary health." They demanded immediate action and offered their members assistance in 
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implementing changes within their operational theaters (38). They requested that immediate action 

be taken. 

The healthcare industry is responsible for around one percent of the total trash generated in the 

United Kingdom. Operating theaters are responsible for more than fifty percent of the garbage 

generated by hospitals, highlighting the importance of implementing environmentally responsible 

waste management techniques (39, 40). 

Products that are either disposable or designed for a single use and are used in surgical procedures 

are recognized as being substantial contributors to the emissions of carbon dioxide. In the most 

recent decades, there has been a significant increase in the utilization of disposable devices as a 

result of the growing complexity of surgical systems and procedures. However, there is a dearth 

of important data indicating the importance of quality and safety when it comes to the use of 

disposable items (41). 

In spite of the fact that modifying the methods of disposal and the materials used in the production 

of surgical tools can present difficulties, the utilization of surgical instrument packaging that 

removes the dangers of biohazards and prohibits direct human contact presents a clear and 

potentially realistic strategy for reducing the amount of waste generated by surgical procedures. 

Only sixteen percent of the direct trash that was produced by the National Health Service in the 

fiscal year 2021–22 was recycled, five percent was disposed of in landfills, and the remainder 

garbage was either burned or treated to other treatment procedures (42). In 2021, the total 

proportion of waste packaging that was recycled in the United Kingdom was 63%; however, a 

separate analysis revealed that less than 1% of trash packaging for surgical equipment was assessed 

to be recyclable (43-46).  

It is estimated that the healthcare industry is responsible for 4.4% of the global carbon footprint 

(47-51). This includes the generation of waste and the consumption of power, both of which 

contribute considerably to the emission of greenhouse gases. As a consequence of this, various 

health organizations have set goals to reduce the negative impact that healthcare services have on 

the environment. It is estimated that the National Health Service (NHS) in the United Kingdom is 

responsible for between 4 and 5.9% of the total national carbon emissions. As a consequence of 

this, the National Health Service (NHS) has set goals to attain carbon neutrality by the year 2045 

(52-55).  

In October of 2020, the National Health Service (NHS) England and the NHS Improvement board 

came together to ratify a new strategy to combat climate change. The primary focus of this strategy 

is to reduce emissions from transportation, supply chains, and pharmaceuticals while also putting 

an emphasis on energy savings. However, the report highlights the shift in employee behavior that 

has occurred as a result of the COVID-19 pandemic. This shift includes increased utilization of 

personal protective equipment and heating, ventilation, and air conditioning systems. The most 

significant reductions in emissions have thus far resulted from the greening of energy grids and 

the modifications made by suppliers. By highlighting the importance of targeted interventions at 

the local institutional and personnel levels in the years to come, this discovery highlights the 

significance of such interventions (57).  

As a result of their energy-intensive operations and excessive reliance on materials that are only 

intended for a single use, operating theaters (OTs) constitute a substantial contributor to the 

greenhouse gas emissions that are produced by the healthcare industry. According to the findings 

of a review, a single operation can generate up to 814 kilograms of carbon dioxide equivalent 

(CO2e), which is equivalent to driving an average gasoline vehicle for 2,273 miles. There is a 
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certain amount of variability and restrictions in the data that supports the use of focused and 

localized therapy (58).  

In order to establish which activities are relevant, it can be challenging to evaluate the 

environmental effects of interventions or Life Cycle Assessment (LCA) studies (59). When it 

comes to the examination of key outcomes, life cycle assessment (LCA) studies may have 

limitations. These limitations may include the consideration of long-term implications, cost-

effectiveness, and the scalability of specific interventions within a healthcare authority. 

Policymakers are able to examine the social, environmental, and economic implications of an 

action through the use of the Triple Bottom Line (TBL) approach (60). It is possible that 

interventions that have both financial and environmental benefits should be prioritized over those 

that just provide one benefit. The Triple Bottom Line (TBL) paradigm does not rank or evaluate 

dimensions, which grants policymakers greater autonomy in developing solutions. This is in spite 

of the fact that there are specific challenges in the healthcare industry, such as the difficulties in 

evaluating the financial advantages in relation to health. The usefulness of retrospective TBL 

assessments for healthcare treatments is demonstrated by the National Health Service (NHS) 

England and other health authorities that support sustainability programs (61), as well as by 

empirical investigations conducted by Vergunst et al. (60). 

A recent systematic review conducted by Almukhtar et al. (61) identified "knowledge" (for 

example, awareness of sustainable practices) and "environmental context and resources" (for 

example, personnel shortages, workload, and insufficient recycling facilities) as the primary 

obstacles that prevent the implementation of environmentally sustainable practices in operating 

theaters. This is consistent with the findings of the review, which suggested that "environmental 

constraints" and "staff education" are the intervention elements that are utilized in occupational 

therapy the most frequently. In order to build a sense of accountability and encourage behavioral 

transformation among healthcare professionals, targeted training activities are being implemented. 

These initiatives place an emphasis on the financial implications of particular equipment 

recommendations. Users are therefore prompted to analyze ecological costs as a result of education 

regarding the environmental consequences of consumables and equipment, which ultimately 

results in decisions that are more sustainable and a reduction in waste. Concurrently, 

environmental restructuring necessitates the implementation of observable changes in both the 

physical environment and the operational operations.  

It is possible to achieve a synergistic effect by combining the concrete changes that are the result 

of environmental remodeling with the knowledge that is obtained through education. There has 

been a significant reduction in the amount of surgical waste in North America, Europe, and Asia 

as a result of the implementation of several initiatives, including waste segregation (62), recycling 

programs (63), and package simplification (64). By fostering a long-lasting sense of accountability 

and providing the essential infrastructure to maintain and uphold sustainable practices, this 

combined approach contributes to the reduction of waste in operational technologies (OTs). 

Nonetheless, behavioral therapies often necessitate ongoing assistance, reminders, and a conducive 

setting for sustained effectiveness. The effectiveness of these treatments may rely on the level of 

engagement and motivation of staff, rendering sustained behavior change a complex and 

multifaceted endeavor, as indicated by McCarthy et al. (65). It has been determined that the 

formation of a specialized sustainability committee is an essential catalyst for the promotion of 

behavioral change in the surgical field (66).  

Challenging behaviors, especially those concerning perceived safety (such as the shift to reusable 

items and the reprocessing of single-use surgical devices), can be effectively executed and 
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sustained with the assistance of dedicated 'champions.' This method is capable of effectively 

communicating the safety, effectiveness, and dependability of environmentally responsible 

actions. Additionally, a committee consisting of multiple staff members can serve as a platform 

for collaborative dialogue, enabling the exchange of insights and iterative strategies to achieve 

lasting impact and behavioral change across varied stakeholders (67). Recycling initiatives, 

primarily implemented through environmental structuring measures such as labeling, colored bins, 

waste segregation, and the enhancement of existing programs, substantially reduced environmental 

impact by promoting material reuse and decreasing waste generation. McGain et al. (68) serves as 

a significant reference in the discussion of recycling solutions within hospital waste management. 

Comparative research across Australia, the UK/Europe, and the USA reveals that shifting from 

single-use to reusable anesthetic equipment in Australian hospitals will lead to an unforeseen 9% 

increase in emissions. In contrast, hospitals in the UK and the USA would experience significant 

reductions of 84% and 48%, respectively. This notable disparity underscores the critical impact of 

local industrial and infrastructural factors that determine the environmental effects of recycling 

activities. Furthermore, integrating the financial aspect into the decision-making process 

intensifies the intricacy of the matter. The research projected a 46% decrease in the yearly costs of 

an Australian hospital following the adoption of reusable anesthetic apparatus. A modest hospital 

in the UK with 10 elective theaters can achieve annual savings of £83,000 by switching to reusable 

personal protective equipment. This economic perspective confuses the discussion, suggesting that 

while recycling may yield environmental benefits in specific domains, financial factors may 

prevail. While interventions employing a singular intervention framework (IF) have demonstrated 

efficacy, they may lack the synergies produced by concurrently addressing multiple aspects within 

a holistic approach. This analysis demonstrates that intervention packages comprising multiple IFs 

have proven notably effective in reducing the environmental impact of surgery by addressing 

various challenges and incorporating diverse strategies. Numerous programs that combine 

education, environmental modification, and empowerment have led to substantial waste reduction, 

improved recycling, and heightened energy efficiency. These packages provide a thorough 

solution by acknowledging the diverse procedures and stakeholders involved in healthcare 

settings. The collaboration among several intervention frameworks, including education and 

environmental modification, has a cumulative effect that amplifies overall effectiveness. 

Moreover, intervention packages not only modify behavior but also foster a sustainable culture 

within healthcare, enhancing enduring environmental consciousness among professionals and 

matching organizational norms with environmentally sustainable practices. Currently, assessing 

the effects of treatments, even using a credible framework such as TBL, is difficult and may result 

in misinterpretation; highlighting the pressing need for a tool that can analyze and synthesize many 

outcomes and contextual factors. The importance of context-specific factors in the execution of 

interventions is paramount (68). 

MacNeil et al. (69) underscore that, as demonstrated in LCA research, a universal solution is 

nonexistent. Factors such as energy sources, waste management systems, and local conditions 

significantly impact the environmental outcomes of actions. A 'reduction' strategy consistently 

emerges as a reliable and efficient approach for global healthcare sustainability and can serve as a 

foundational principle in the formulation of sustainability interventions. 

The environmental impact of waste generated by healthcare facilities, particularly operating 

rooms, is considerable. This paper highlights the current state and challenges of implementing 

effective recycling programs in hospital settings. A substantial proportion of recyclable materials 

is present in OR waste; nevertheless, institutional barriers, such as regulatory challenges and 
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inadequate information on recycling methods, impede effective waste management solutions. 

Disparities in recycling practices endure across different geographic areas and institutional 

structures, despite clear environmental and economic incentives for recycling (66-69). 

Importance of recycling in operating rooms  

Implementing efficient recycling methods in operating rooms achieves two goals: fostering 

environmental accountability and ensuring economic viability. The healthcare sector's alignment 

with global sustainability objectives necessitates the optimization of waste management in 

operating rooms via recycling as a vital technique. This approach not only mitigates environmental 

damage but also uncovers potential for substantial cost savings. This evaluation highlights the 

critical need for forthcoming solutions that integrate extensive recycling initiatives in operating 

rooms. While not all research explicitly supports recycling legislation, the significant influence of 

healthcare operations on global waste production positions the sector as a potential leader in 

environmental preservation (70).  

The growing reliance on disposable products is linked to the demand for sterility, despite 

inadequate evidence showing a reduced risk of surgical site infection with disposables over 

reusables. Single-use goods intensify non-biodegradable waste, underscoring the need to develop 

recycling solutions that balance patient safety with environmental responsibility. Such programs 

may be pivotal in altering organizational culture and practices to promote improved environmental 

stewardship (71). 

Addressing obstacles to recycling in operating rooms. 

The findings shed light on a number of significant obstacles that stand in the way of the 

implementation of recycling procedures in operating rooms. These obstacles include regulatory 

limits, inadequate knowledge and education, leadership obstacles, safety concerns, and logistical 

challenges. Because of the interconnected nature of these constraints, the implementation of 

recycling initiatives that are effective faces major challenges.  

In order to overcome the limitations imposed by regulations, it is essential to advocate for 

innovations that will improve recycling technologies while concurrently ensuring safety. The 

establishment of a robust framework for institutions would be made possible by the creation and 

dissemination of standardized waste segregation techniques that are specifically adapted for 

operating rooms (72). Similar significance is attached to educational and training initiatives that 

aim to close knowledge gaps and shift cultural perspectives on the topic of sustainability. The 

establishment of benchmarks and targets for the percentage of materials that are recycled or 

disposed would provide health systems with defined objectives and make it possible to create 

competitive measures at both the local and national levels (73).  

Reforms among healthcare practitioners can be implemented from the top down or from the bottom 

up, depending on the health system. The adoption of recycling programs among healthcare 

organizations can be driven by proactive leadership and the engagement of "green champions" 

inside those organizations. These changes are important for the adoption of recycling projects. In 

addition, optimizing surgeon preference cards can greatly cut down on waste and expenditures, 

improve operational efficiency, and reduce the impact that it has on the environment (74). 

Novel solutions and strategic alliances  

The processing of materials that were previously considered non-recyclable is being transformed 

as a result of recent breakthroughs in recycling technology, which means that new chances for 

efficient waste reduction are being available. The utilization of biodegradable materials, the 

optimization of garbage segregation stations, and the implementation of exact waste stream 

tracking are all examples of enhancements that can be implemented to improve these activities. 
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One of the most important strategies is to establish strategic alliances with manufacturers in order 

to lessen the amount of packaging and develop products that are environmentally sustainable.  It 

is the goal of these collaborations to extend the lifespan of medical objects by including concerns 

regarding disposal and recyclability, which will ultimately lead to an advancement in operational 

sustainability standards (75).  

It is possible for healthcare facilities to overcome the difficulties associated with recycling in 

operating rooms and to successfully integrate their waste management policies with broader 

environmental sustainability goals if they make use of these strategies. During this transformation, 

it is necessary to have a coordinated effort at all levels of the healthcare system. This effort should 

include frontline people, policymakers, and industry players.  

Conclusions  
It is imperative that the healthcare industry actively promote and put into practice sustainable 

practices in order to ensure a sustainable future. Among these are the promotion of the responsible 

utilization of resources, the investigation of alternatives to products that are disposable, and the 

advocacy for the implementation of environmentally friendly packaging solutions. Reducing the 

amount of packing and increasing the amount of materials that may be recycled are two excellent 

ways to keep surgical waste to a minimum. This audit illustrates the numerous sorts of garbage 

that are generated by a single, easy activity, as well as the huge quantity of waste that is generated 

by packing. Sadly, there was a lack of adequate labeling for the rubbish, despite the fact that a 

significant amount of the garbage could be easily recycled. In addition to removing redundant 

instructional booklets that are widely accessible online, manufacturers should also affix clear 

recyclability labels to packaging, switch to recyclable materials wherever it is practical to do so, 

and switch to recyclable materials. It is possible to increase the sustainability of surgical 

procedures and reduce the environmental impact that occurs during patient care by conducting a 

local waste audit and analysis. 
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