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Executive summary 

Ensuring the long-term sustainability and resilience of healthcare systems is a shared priority across Europe. As the 
sector faces increasing complexity, resource constraints and environmental challenges, there is a growing need for a 
more holistic and harmonised approach to evaluating the sustainability of medical technologies. This paper argues that 
sustainability assessments must go beyond narrow environmental metrics and instead integrate environmental, human 
and economic impacts across the entire life cycle of medical technologies and patient pathways.

Current evaluation practices are fragmented and often rely on incomplete or poor-quality data, limiting the ability of 
healthcare providers and policymakers to make informed, evidence-based decisions. In particular, overreliance on life 
cycle assessments that focus solely on greenhouse gas emissions can lead to unintended consequences, including risks 
to patient and staff safety, increased strain on healthcare professionals and overlooked economic costs.

This paper calls for the development of a common European framework for sustainability assessment that supports 
consistent, transparent and data-driven decision-making. It outlines foundational elements for such a framework, including 
the need for improved data sharing, collaborative mechanisms, capacity-building for procurement professionals and the 
integration of sustainability into value-based healthcare models. By adopting a holistic approach, stakeholders can ensure 
that sustainability efforts enhance patient outcomes, workforce wellbeing and the resilience of healthcare systems.
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1. Introduction

An overarching priority in improving healthcare systems 
is the need to make them more sustainable and future-
proof while fostering access to innovation for patients. 
In this context, the three pillars of sustainability — 
environmental, human and economic — should serve 
as guiding principles in efforts to enhance patient-
centric care, tackle emerging health threats and address 
healthcare workforce shortages while reducing the 
sector’s environmental footprint. 

While the demands on healthcare providers have 
become increasingly complex and resource-intensive in 
recent years, opportunities to strengthen the healthcare 
systems and their resilience are also expanding. With 
the development of the European Health Union and 
joint actions in areas ranging from the digitalisation of 
healthcare to tackling cancer and preparing for future 
threats, a common European approach and better 
coordination at the EU level are increasingly recognised 
as essential to addressing the healthcare demands facing 
Europeans1.  However, despite this growing convergence 
at the EU level, there is still room for improvement 
— particularly in critical areas such as sustainability 
assessment, where approaches remain fragmented and 
unaligned across Member States.

A unified approach to assessing sustainability should 
explicitly include medical technologies, as these solutions 
can support healthcare professionals in delivering high-
quality care, improve patient outcomes and contribute to 
the resilience of health systems. Ensuring access to such 
innovations also fosters the development of a dynamic, 
patient-oriented medical industry, better equipped to 
meet evolving healthcare needs.

In the absence of harmonised frameworks to assess the 
overall environmental, human and economic impacts, 
healthcare providers have limited options and often rely 
on inconsistent evaluation tools with incomplete and 
poor-quality data.

The focus of this paper — medical technology sustainability 
evaluation — is a case in point, highlighting how an 
overreliance on a single set of considerations and metrics, 
combined with the absence of a holistic approach and 
shared perspective, can impede evidence-based decision-
making and potentially lead to unintended or even 
negative outcomes.

The path towards improving sustainability in healthcare 
from an environmental perspective has been largely 
defined by the EU’s goal to reach net zero emissions 
by 2050, driven by the Green Deal2, presenting both 
opportunities and challenges for the healthcare sector. 
Initiatives such as the Circular Economy Action Plan have 
led healthcare providers to rethink their sustainability 
practices across various areas, from waste management 
and hazardous materials handling to procurement 
criteria and use of medical devices. 

While these efforts have advanced sustainability and 
circularity in some areas of healthcare, they have 
also led to decision-making trends that lack sufficient 
evidence in others.

Currently, approaches to evaluating medical technology 
sustainability are fragmented across Europe. As 
healthcare providers face growing pressures to reduce 
greenhouse gas emissions and waste, they often rely on 
life cycle assessments to guide decisions to minimise their 
environmental footprint. However, these assessments 
are frequently based on insufficient evidence, relying on 
assumptions and averaged data that do not consider the 
specificities of medical technologies and the healthcare 
setting3,4. They focus mainly on the greenhouse gas 
emissions of individual devices, overlooking broader 
considerations throughout the entire life cycle of medical 
technologies and patient pathways. 

These gaps can be seen in several published life cycle 
assessments5,6,7, which do not account for all relevant 
environmental impacts. These impacts include water and 
chemical use, pollution and wastewater contamination 
associated with medical devices and their reprocessing. 
Moreover, human and economic impacts – such as 
patient safety risks, staff wellbeing, device maintenance 
and costs associated with adverse events - are often 
overlooked in the overall evaluations8. In addition, existing 
assessments are rarely comparable to one another 
due to a lack of a consistent and sufficiently stringent 
methodology to allow for comparison. 

When decision-making is fragmented and not fully 
informed, it could pose risks to patient and healthcare 
practitioner safety while also contributing to emerging 
challenges. For example, lack of consideration for hospital 
wastewater may contribute to antimicrobial resistance 
(AMR) development9, while growing water demand in 
hospital environments can contribute to water scarcity10. 
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This paper argues that a holistic, data-driven approach, supported by a harmonised framework, is essential for assessing 
sustainability in medical technologies. A sustainability evaluation that goes beyond life cycle assessment, incorporating 
relevant impacts and consistent and stringent criteria, would help drive genuine progress toward sustainability goals while 
maintaining safety and quality of care.

A holistic approach should:

In the following chapters, this paper proposes foundational elements for a holistic and evidence-based approach to 
assessing sustainability in healthcare settings. Aiming to guide discussions toward a common understanding of key criteria 
and parameters, we present recent research on environmental, human and economic impacts. The paper concludes with 
recommendations for policymakers and stakeholders aimed at reducing fragmentation and moving towards a common 
European framework for medical technology sustainability evaluation.

2. Environmental, human and 
economic impacts  

Integrate environmental, 
human and economic 
impacts across the entire 
value chain.

Prioritise the safety and 
wellbeing of patients and 
healthcare practitioners.

Preserve patient-centric 
care and consider the 
importance of innovation 
in healthcare.

Hum

an Eco
nom

ic

Environmental

Advancing sustainability goals in healthcare 
while prioritising patient outcomes and 
ensuring safety requires a holistic approach 
that considers all relevant environmental, 
human and economic impacts. This chapter 
examines impacts and considerations often 
overlooked in existing assessments, providing 
a basis for discussions on what a more 
comprehensive, data-driven sustainability 
evaluation should entail.
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This section explores key environmental impacts, highlighting considerations that are inadequately studied or not always 
taken into account when assessing the environmental impact of different medical devices.

Greenhouse gas emissions

Globally, healthcare systems are estimated to contribute approximately 4.4% of total greenhouse gas emissions11, 
highlighting the need for all stakeholders — including governance bodies, hospital management and medical device 
manufacturers — to work together in understanding the full spectrum of emissions across the healthcare system and in 
mitigating their impact through evidence-based decision-making.

When it comes to medical technology evaluation, the currently available sustainability assessment tools, such as life cycle 
assessments, focus on the emissions of individual devices while overlooking emissions from the healthcare-specific life 
cycle, including device manufacturing processes, packaging and transport, as well as device reprocessing activities12. The 
available data on the share of greenhouse gas emissions associated with the entire life cycle of medical technologies is 
limited and requires further research. However, some starting points exist regarding their share of emissions in operating 
rooms, which are the most energy-intensive areas of hospitals. A one-year study conducted across three academic 
hospitals in Canada, the US and the UK revealed that 80-88% of greenhouse gas emissions in operating rooms stem 
from energy consumption and anaesthetic gases, with the remaining 12-20% being linked to supply chain impacts and 
waste13. Notably, no more than 4% of operating room emissions per surgical procedure were linked to the disposal of waste 
materials and equipment14. 

A more holistic and evidence-based approach to sustainability evaluation should include considerations of greenhouse gas 
emissions throughout the entire healthcare-specific device life cycle.

Waste

Waste from healthcare facilities is estimated to make up 1–2% of total urban solid waste, with 85% of it consisting of non-
hazardous materials such as cardboard, packaging and food waste15.

To gain an accurate picture of waste in healthcare facilities and inform footprint reduction measures, it is essential to 
thoroughly assess waste generated by medical technologies—both inside and outside the operating room. However, 
existing assessments rarely consider waste generated outside the operating room, particularly during the device 
reprocessing activities.  

Waste generated by reprocessing activities includes a wide range of single-use components, in addition to transport 
containers and packaging. For example, reprocessing endoscopes requires cleaning kits, including cloths, detergents, 
brushes, valves and wipes and personal protective equipment (PPE) materials such as hair covers, face shields, scrubs 
and gloves. Additionally, various test kits and swabs are needed for re-validation, along with materials for drying and 
storage, such as towels, syringes and labels16.

Sustainability assessments should, therefore, consider all waste generated throughout the life cycle of medical 
technologies, including during their reprocessing. 

Environmental impacts
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Water resources 

Water scarcity affects 34% of EU territory and climate change is expected to intensify the frequency and severity of 
droughts in the coming years17. Water scarcity occurs when water demand frequently exceeds the available supply in river 
basins or when pollution reduces the availability of clean water18. Droughts and water scarcity can have a wide range of 
environmental, social and economic impacts. These include deteriorating air quality, wildfires, crop loss, food insecurity, 
increased risks of food-, water- and vector-borne diseases and other consequences19. As a result, sustainable water use 
and management are increasingly recognised as environmental priorities.

Available data on the healthcare sector’s share of water use in the EU is limited. In the United States, water use in 
healthcare facilities accounts for 7% of the total water consumption in commercial and institutional facilities20. In the UK, 
the National Health Service (NHS) is considered to be one of the largest consumers of water, using between 40 and 50 
billion cubic litres annually21. 

When it comes to medical technologies, water use can vary among devices designed for the same purpose. For 
instance, research suggests that replacing single-use medical devices with multiple-use ones significantly increase 
water consumption22. The increase is attributed to the higher water demand required for extensive cleaning activities 
and sterilisation processes after every use. This links to a considerable environmental impact, as the increased water 
consumption places additional strain on local water resources.

At the same time, water quality is crucial for certain medical devices. Insufficient water quality may lead to breakage of 
reprocessing equipment, reduced detergent effectiveness and buildup of deposits on devices, damaging their passive 
layer and increasing the risk of microbial contamination23. Therefore, the quality of water used in healthcare facilities 
should be taken into account when assessing the sustainability of medical devices in cases where it applies.  

Wastewater pollution

Urban wastewater can be one of the main sources of water pollution if it is discharged into natural water bodies without 
adequate treatment to remove harmful contaminants, such as bacteria, viruses and chemicals. Since the adoption of 
the EU’s Urban Wastewater Treatment Directive in 1991, major improvements have been achieved in the collection and 
treatment of urban wastewater, significantly reducing the discharge of harmful pollutants24.

Despite notable progress, challenges remain, including in hospital wastewater management. The recent revision of the 
EU’s Urban Wastewater Treatment Directive highlights the limited understanding of water pollution from non-domestic 
establishments, such as ‘hospitals and other medical facilities’ and their impact on the deterioration of the treatment 
process, pollution of receiving waters and the reuse of treated wastewater. This is, at least in part, due to the presence of 
pollutants in such wastewater that fell outside the scope of the Directive25.

Hospital wastewater can contain significantly higher levels of toxic compounds compared to municipal wastewater, 
including pharmaceuticals and their metabolites, sterilisation products, specialised detergents for medical devices and 
metals found in diagnostic agents26. Additionally, hospital wastewater contains higher levels of antimicrobial resistance 
determinants compared to domestic wastewater27. However, it is sometimes treated in the same treatment plants as 
municipal wastewater or discharged without adequate and effective pre-treatment28. 

Medical devices can contribute to wastewater pollution. For instance, the reprocessing activities of reusable devices 
generate wastewater that contains chemicals, cleaning agent residues, biocides and pathogens, which may harm the 
natural ecosystem29. 

Sustainability assessments should consider the impact that different medical technologies may have on wastewater 
contamination, particularly when wastewater treatment systems are not adequately adapted to manage increased toxicity.
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Human impacts are a key element to consider in sustainability evaluation, encompassing patient safety risks, healthcare 
workforce wellbeing and influence on the development of antimicrobial resistance (AMR).

Antimicrobial resistance

Antimicrobial resistance has been declared one of the top ten global public health threats by the World Health Organisation. 
Drug-resistant infections are already estimated to cause at least 700,000 deaths worldwide each year, a number projected 
to increase up to 10 million annually by 2050 if current trends continue30.  

Addressing antimicrobial resistance requires a comprehensive strategy incorporating robust infection prevention and 
control measures, as efforts to tackle infections reduce the need for antibiotics and help slow the development and 
spread of antimicrobial-resistant infections31. By lowering the incidence of infections, prevention strategies also decrease 
the overall demand for healthcare services, thereby reducing the environmental footprint associated with additional 
resource use.

Healthcare systems play a significant role in AMR emergence, with more than 81% of cases studied revealing hospital 
wastewater contains higher levels of antimicrobial resistance determinants compared to community wastewater32.  
Hospital wastewater contains resistant microorganisms, antimicrobial residues and other pollutants that amplify selection 
pressure on local microbial communities33. Over time, this process may facilitate the spread of difficult-to-treat infections34. 

However, wastewater is not the only relevant vector for AMR transmission. Recent studies have demonstrated that 
hospital-derived pathogens can also be found in external laundry facilities, vehicles and even on healthcare staff, 
forming additional transmission pathways into local communities beyond direct patient contact. For instance, clinical 
laundry facilities processing soiled hospital linens have been identified as potential reservoirs of AMR pathogens such as 
Clostridium difficile, methicillin-resistant Staphylococcus aureus (MRSA) and vancomycin-resistant enterococci (VRE)35. 
These pathogens can persist on contaminated textiles and surfaces, raising concerns about infection control protocols 
within and beyond hospital environments36. 

Similarly, hospital transport vehicles that move patients or contaminated materials have been reported to carry resistant 
microorganisms, further highlighting the need for robust infection prevention measures across the entire healthcare 
ecosystem37.

Medical technologies can inadvertently contribute to AMR in several ways. The reprocessing cycle of reusable medical 
devices – which includes cleaning, disinfection and sterilisation – generates a significant volume of wastewater that 
contains high concentrations of pathogens, antibiotic-resistance genes (ARGs) and antibiotic-resistance bacteria (ARB)38. 
Furthermore, if the reprocessing of reusable devices is inadequate or ineffective, resistant microorganisms may persist 
on these devices, increasing the risk of transmission within healthcare settings39.

As highlighted by a 2020 study, ensuring medical devices are properly designed, adequately sterilised, maintained and 
stored is essential in preventing multidrug-resistant bacterial outbreaks in hospital settings40.

Taking AMR considerations into account and recognising the interconnectedness of factors contributing to its development 
should be an essential element of sustainability assessments.

Human impacts 
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Workforce wellbeing 

Healthcare systems globally are facing increasing strain due to persistent staff shortages and rising burnout rates, 
with recent reports estimating that over 50% of healthcare workers experience symptoms of burnout41. In this context, 
protecting the health and wellbeing of healthcare practitioners is a critical consideration.   

The use of medical devices can also impact the wellbeing of the healthcare workforce. For instance, the routine reprocessing 
of medical devices adds complexity to their workload due to the numerous tasks involved. The device reprocessing cycle 
typically involves detailed cleaning, disinfection, packaging and sterilisation42. These tasks can be physically demanding 
and have been associated with musculoskeletal issues such as repetitive strain injuries43. One survey indicated that up 
to 30% of Central Sterile Services Department (CSSD)* nursing professionals had been placed in CSSD roles as a form of 
functional readaptation — yet many reported significant physical efforts associated with these tasks44.

Beyond physical strain, operating room efficiency also plays a crucial role in the wellbeing of healthcare workers45. A 
recent study found that delays in OR turnover and scheduling inefficiencies significantly impact surgeon stress levels, 
potentially increasing the risk of burnout and impairing performance46. These disruptions can also negatively affect 
patient outcomes, including an increased likelihood of surgical complications and adverse events47. 

Additionally, healthcare-associated infections (HAIs) also play a significant role on wellbeing of healthcare staff. These not only 
increase patient load and prolong hospital stays but also intensify strain on already overstretched staff and hospital resources. 
Such pressures have been linked to higher staff turnover rates, which in turn are associated with increased patient mortality, 
especially in surgical and general medicine wards48. Sustainability assessments should consider the impact of activities 
associated with medical technologies on the health and wellbeing of the healthcare workforce. Further research could also 
improve understanding of how sustainability practices can be balanced with this critical aspect of healthcare services.

Safety: Healthcare-associated infections (HAIs)

Healthcare-associated infections (HAIs) pose a significant challenge to patient and healthcare staff safety across Europe. 
Each year, more than 4 million patients in EU/EEA hospitals acquire at least one HAI during their stay, leading to 
approximately 16 million additional hospital days and over 37,000 deaths annually49. Surgical site infections (SSIs) are 
among the most common HAIs, accounting for about 20% of all hospital-acquired infections50.

Contaminated shared medical equipment is one of the primary routes for the transmission of infectious pathogens 
causing HAIs51. Recent findings from the CLEaning and Enhanced disiNfection (CLEEN) study revealed that dedicated 
cleaning time, training, auditing and feedback mechanisms across ten hospital wards resulted in a 34.5% reduction in 
HAIs52. A separate three-year study in England found that the surfaces of all 3000 examined reprocessed instruments 
harboured residual contamination53.
 
These findings highlight the critical need for healthcare facilities to reassess infection prevention measures and continuously 
enhance reprocessing, cleaning and disinfection protocols to effectively minimise the risk of HAIs54,55.  Sustainability assessments 
should include considerations for HAI transmission risks associated with medical technologies and measures to address them. 

Safety: Medical device degradation

Risks to patients and healthcare practitioners include medical device degradation, which may sometimes occur before 
reaching its expected number of safe reuses, due to repeated reprocessing.

Reprocessing protocols that do not account for potential wear-and-tear could leave microdamage undetected, increasing 
contamination risks for patients56. Patients undergoing surgery or receiving critical care are particularly vulnerable to the 
risks associated with degraded medical devices. Even minor defects – such as microscopic fissures or surface degradation 
– can contain harmful pathogens, increasing the likelihood of post-procedural infections and complications57. Additionally, 
impaired functionality in medical devices may affect treatment efficacy, from surgical precision to the reliability of monitoring 
and diagnostic equipment, potentially leading to suboptimal patient outcomes58. Over time, minor surface defects can make 
instruments harder to clean or disinfect effectively, potentially contributing to pathogen survival in reprocessed devices59. 

Sustainability assessments should consider the risks associated with medical device degradation and the efforts required 
to mitigate them.

* CSSD refers to the Central Sterile Services Department, the hospital unit responsible for the decontamination, sterilisation and distribution of reusable medical devices  	
  and surgical instruments.
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This section examines economic impacts that are rarely considered in sustainability assessments but are essential for 
data-driven decision-making in healthcare settings.

Adverse events

Globally, the WHO estimates that the direct costs of patient harm in primary and ambulatory care settings — such as 
costs for additional tests and treatments—amount to at least 2.5% of total health expenditure. In OECD countries, patient 
harm experienced in these settings leads to more than 6% of hospital bed days and over 7 million admissions annually. 
Additionally, the social costs — referring to the broader economic impact on society, including reduced productivity and lost 
economic output — of patient harm are estimated to be between 1 and 2 trillion USD annually worldwide60.

The European Commission estimates that 8-12% of patients admitted to hospitals in the EU experience adverse effects61.
Recent OECD estimates suggest that approximately 12.6% of total health expenditure is spent on managing the consequences 
of unsafe care across all healthcare settings, with around 8.7% attributable to preventable adverse events62. The economic 
burden is significant, especially considering that around half of adverse events are preventable63.  

Patient safety risks associated with medical devices include adverse events that may result from device reprocessing and 
reuse failures. For example, inadequate cleaning or disinfection can lead to cross-contamination64, increasing the risk 
of healthcare-associated infections — one of the leading causes of adverse events65. This results in significant costs for 
healthcare providers, including additional treatments, extended length of stay, litigation and reputational damage. Therefore, 
costs associated with patient safety risks should be considered when evaluating the sustainability of medical technologies.

Costs of device purchase

Device costs are a crucial consideration, requiring accurate data to make informed purchasing decisions. Currently, cost 
assessments in healthcare are based on data provided by technology providers regarding the average number of uses and 
the range of uses, indicating when failure is likely to occur66.  However, evidence shows that reused devices can fail at the 
lower end of the range and need to be replaced sooner to avoid potential risks67. In addition, operating room delays due to 
unavailable or unsterilised sets contribute to the overall cost of reprocessed sets. A US study estimates that such delays 
occur in approximately one out of every 100 cases, resulting in significant additional costs68. Consequently, overall costs 
may be underestimated when based solely on average use assumptions. This highlights a gap in cost assessment practices 
and the need to improve data quality69.

Costs of device use over the life cycle 

When considering costs associated with the use of medical technologies, it is essential to calculate the full range of 
lifetime expenses. These include the costs of capital goods, transportation, chemicals for cleaning and sterilisation and 
end-of-life treatment, as well as labour costs relating to reprocessing activities, maintenance and repair, inspection and 
validation and inventory management.

Studies suggesting the economic efficiency of reusable medical devices over single-use products are often limited in 
terms of the lifetime costs considered. When a more comprehensive range of costs is taken into account, competing 
devices can be cost-comparable, or single-use devices may prove to be more cost-effective.

Economic impacts
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For example, a  recent Italian study comparing single-use and reusable cystoscopes found that procedures performed 
with single-use devices resulted in per-procedure cost savings of 112.27 EUR when factoring in repair, reprocessing, labour 
and environmental costs. In addition to reduced repair and reprocessing costs, the study reported improved organisational 
efficiency: following continuous use of single-use endoscopes, procedures could be scheduled every 20 minutes instead of 
every 30 minutes, enabling up to 15 daily procedures within the same shift — compared to 10 with reusable devices70.  This 
points to the need for a more comprehensive approach to calculating the costs of device use over its life cycle.

3. Case study: Improving efficiency and 
sustainability through Custom Surgical 
Procedure packs
Hospitals across Europe are continuously seeking ways to enhance surgical efficiency, reduce environmental impact and 
improve workforce wellbeing. Studies from Royal Liverpool & Broadgreen University Hospitals NHS Trust (RLBUH) and a 
multi-center evaluation in France, Sweden and Germany provide compelling evidence of the benefits of Custom Surgical 
Procedure packs (CSPs). CSPs are pre-assembled sets of sterile, single-use medical devices and supplies tailored to the 
specific needs of a surgical procedure.

At RLBUH, transitioning to procedure packs led to a 47% increase in knee replacement surgeries over six months, driven 
by reduced setup times and improved resource management​71. Similarly, a large-scale study across France, Sweden and 
Germany found that CSPs reduced surgical preparation times by 40–59%, allowing for greater procedural throughput and 
improved operating room efficiency72. These operational gains translate into lower stress levels for surgical teams and 
reduced physical strain, as staff spend less time manually handling individual sterile instruments73​.

From an environmental perspective, CSPs significantly reduce waste and resource consumption. RLBUH reported a 90% 
reduction in packaging waste, eliminating 2.6 tonnes of material annually74​. Similarly, the multi-country study found that 
CSPs reduced procedural waste by 60–96%, highlighting their role in minimising environmental impact​75.

The economic impact is equally significant. At RLBUH, CSPs resulted in annual cost savings of 175,000 GBP, largely due to 
reduced staff time and improved inventory management​76. Meanwhile, hospitals in France and Germany saw procedure 
volume increase by up to 37%, allowing facilities to optimise resource utilisation and generate additional revenue77

These findings highlight how streamlined, single-use devices such as Custom Surgical Procedure packs can help reduce 
surgical waste and packaging materials, thereby supporting more environmentally sustainable practices in operating rooms.
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4. Recommendations
We believe that policymakers, healthcare providers and the industry share responsibility for shaping sustainable 
healthcare that prioritises patient and staff wellbeing, enhances the resilience of healthcare systems and reduces the 
long-term environmental impact.

To achieve sustainable healthcare, we must move beyond fragmented decision-making in medical technology evaluation 
and embrace a holistic approach that considers all aspects of sustainability.

We call for:

1. Establishing a common framework for the 
sustainability assessment of medical technologies.
Establishing a harmonised European framework is an essential step in enabling a consistent 
and evidence-based approach to the sustainability evaluation of medical technologies. 
Currently available sustainability assessment tools are fragmented, often relying on 
incomplete and poor-quality data while overlooking the full spectrum of sustainability 
considerations throughout the life cycle of medical technologies and patient pathways.

A common framework should integrate considerations for all relevant impacts - environmental, 
human and economic - and consistently apply harmonised criteria and parameters. A unified 
framework would support more informed, evidence-based decision-making and harmonise 
sustainability metrics across hospitals in Europe, thereby enhancing knowledge sharing, 
facilitating research and supporting the development of best practices.

We call on the European Commission to initiate a pilot project to support evidence generation 
and data collection across the product life cycle, laying the groundwork for the development 
of a common sustainability assessment framework for medical technologies. This initiative 
should bring together national authorities, hospitals and healthcare providers, industry, HTA 
bodies, procurement authorities and patient representatives, ensuring the framework is 
collaborative and adaptable to the diverse healthcare systems and their needs across Europe. 
The pilot could be implemented through an existing EU funding programme, such as Horizon 
Europe, to ensure comprehensive data collection and test the framework in a real-world 
environment.

This would lay the groundwork for a practical and widely accepted methodology, ultimately 
supporting more transparent, consistent and sustainable approaches to the use of medical 
technologies across Europe.
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2. Developing collaboration mechanisms that 
enable and encourage stakeholders to contribute 
data to ensure an evidence-based understanding 
of the environmental, social and economic impacts 
of each medical technology throughout its life cycle.

The lack of consistent and accessible data is a key challenge to shaping evidence-driven 
sustainability practices in healthcare. Establishing common data-sharing channels, alongside 
guidelines for data quality and transparency, could facilitate better understanding and 
decision-making. 

To capture and assess data related to the sustainability of medical technologies, stakeholders 
such as healthcare providers and medical device manufacturers need a collaborative 
mechanism to facilitate data exchange. Incentivising stakeholders to contribute data based 
on harmonised criteria related to the different impacts of medical technologies could be a 
key step towards scaling a more holistic approach to sustainability evaluation across Europe. 

We call for the inclusion of sustainability assessment components in future public-private 
research initiatives, such as the next Innovative Health Initiative (IHI) programme under the 
upcoming Multiannual Financial Framework. These platforms could serve as a vehicle for 
testing collaborative models, building shared data infrastructure and advancing common 
indicators for sustainability evaluation.

A more structured and incentivised approach to data sharing will help fill existing knowledge 
gaps, improve the quality and availability of sustainability data and support the development 
and implementation of a unified framework for the sustainability assessment of medical 
technologies.

In addition, the information collected could help inform further research where data is 
limited or fragmented, filling knowledge gaps and contributing to the development of future 
guidelines and practices.

3. Providing training and sharing best practices 
to help procurement professionals and hospital 
managers in adopting holistic evaluation methods.
The adoption of a holistic approach to sustainability evaluation requires appropriate 
training and support for procurement professionals and hospital managers. Ensuring that 
those responsible for evaluating medical technologies are equipped with the right tools to 
comprehensively assess environmental, human and economic impacts is crucial to embedding 
a holistic approach to sustainability across the system. 

Tailored training and capacity-building programmes can help procurement teams understand 
and apply holistic sustainability criteria in a consistent and informed manner. These should 
be complemented by opportunities to share practical knowledge and lessons learned from 
across Member States, supporting the uptake of successful models and practices.​
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We call for the establishment of capacity-building and best practice sharing and training 
initiatives, coordinated by the European Commission and Member States, collaborating with 
networks active in innovation procurement and sustainability and integrating with relevant 
projects. 

In light of the revision of the EU Public Procurement Directive, it is important to strengthen 
the capacity of healthcare procurers to integrate holistic sustainability criteria into their 
procurement decisions.

European associations focused on healthcare procurement provide a solid foundation to 
expand collaboration, facilitate peer exchange and deliver targeted training activities. 
Additionally, projects like InnoHSupport are dedicated to enhancing the ability of healthcare 
procurers to adopt innovative and sustainable solutions through collaboration between public 
and private stakeholders.​

Such efforts would promote more consistent implementation of sustainability evaluation 
methods in healthcare procurement, contributing to the broader goal of resilient, efficient 
and patient-centred health systems.​

4. Recognising the wellbeing, working conditions and 
retention of healthcare practitioners as fundamental 
to the resilience of healthcare systems and 
promoting best practices to meet their needs.
In light of the growing shortage of healthcare professionals, combined with high levels of 
stress and the risk of burnout they face, any healthcare sustainability initiative must prioritise 
improving their working conditions, as healthcare workforce retention is crucial to the 
resilience of healthcare systems. 

For medical technology sustainability evaluation, workforce wellbeing aspects could be 
incorporated by considering how the use of specific medical technologies affects daily 
workload, physical and mental strain, safety and the ability of healthcare professionals to 
focus on patient care.

Recognising that working conditions directly affect both the capacity of healthcare systems 
and patient outcomes, it is essential to support the development and uptake of best practices 
that improve healthcare workforce wellbeing. Existing initiatives — such as the WHO Europe 
Nursing Workforce Project, the EU Pact for Skills in the health sector and the BeWell project 
on green and digital upskilling — demonstrate the importance of cross-sector collaboration 
in addressing healthcare workforce challenges.

We call on the European Commission and Member States to integrate workforce wellbeing 
indicators into medical technology sustainability assessments and to promote knowledge 
exchange by supporting EU-wide initiatives that engage professional associations, hospital 
managers and procurement stakeholders.
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5. Promoting the transition from traditional      
price-based purchasing and tendering models 
to value-based healthcare as a key enabler 
of sustainable healthcare, ensuring clinically 
appropriate and patient-centred outcomes.
Value-Based Healthcare (VBHC) is a well-established approach that aims to improve the 
performance of healthcare systems by focusing on outcomes that matter to patients and on 
the efficient use of resources. Supported by the European Commission through initiatives 
such as the 2019 report Defining Value in Value-Based Healthcare, this approach continues to 
provide a valid and relevant framework for aligning investments with long-term value.

However, in light of growing environmental and societal challenges, a sustainability-oriented 
perspective is needed to enrich and expand the concept of value. A sustainable healthcare 
model should build on the foundations of VBHC by integrating environmental, human and 
economic impacts into the assessment of value, ensuring that healthcare systems are equipped 
to deliver high-quality outcomes while remaining resilient and responsible over time. 

It is essential to ensure that sustainability is not used as a shortcut to cost reduction. 
Sustainable solutions should be assessed on the basis of their long-term contribution to 
safety, quality of care and clinically appropriate outcomes. As highlighted in value-based 
frameworks, the most appropriate options are not always the least expensive, but those that 
deliver optimal outcomes for both patients and health systems over time.

We call on the European Commission and Member States to revitalise and expand the 
value-based healthcare agenda by integrating sustainability into the definition of value. 
This should include the development of shared criteria and evaluation methods that reflect 
environmental and societal considerations, while maintaining the central focus on patient 
outcomes. A renewed and inclusive dialogue with healthcare providers, payers, industry and 
patient representatives will be key to supporting this evolution.



15

Sources
1 European Commission. The European Health Union. Available at: https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/promoting-our-european-way-
life/european-health-union_en 

2  European Commission. The European Green Deal. Available at: https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en 

3  ecoinvent. ‘Life Cycle Assessment’. Available at: https://ecoinvent.org/life-cycle-assessment/.

4  Sharma, Bhavna, Bryan Swanton, Joseph Kuo, Kimny Sysawang, Sachi Yagyu, Aneesa Motala, Danica Tolentino, Najmedin Meshkati and Susanne Hempel. Use of Life 
Cycle Assessment in the Healthcare Industry: Environmental Impacts and Emissions Associated With Products, Processes and Waste. Technical Brief No. 48. Agency for 
Healthcare Research and Quality, November 2024. Available at: https://effectivehealthcare.ahrq.gov/sites/default/files/related_files/lifecycle-assessment-tech-brief.pdf. 

5  McGinnis, Sean, Camron Johnson-Privitera, Jaclyn D. Nunziato, and Sara Wohlford. ‘Environmental Life Cycle Assessment in Medical Practice: A User’s Guide’. Obstetrical 
& Gynecological Survey 76, no. 7 (July 2021): 417–28. https://doi.org/10.1097/OGX.0000000000000906. 

6  Sharma, Bhavna, Bryan Swanton, Joseph Kuo, Kimny Sysawang, Sachi Yagyu, Aneesa Motala, Danica Tolentino, Najmedin Meshkati, and Susanne Hempel. Use of Life 
Cycle Assessment in the Healthcare Industry: Environmental Impacts and Emissions Associated With Products, Processes, and Waste. AHRQ Comparative Effectiveness 
Technical Briefs. Rockville (MD): Agency for Healthcare Research and Quality (US), 2024. http://www.ncbi.nlm.nih.gov/books/NBK610172/.

7  Keil, Mattis, Tobias Viere, Kevin Helms, and Wolf Rogowski. ‘The Impact of Switching from Single-Use to Reusable Healthcare Products: A Transparency Checklist and 
Systematic Review of Life-Cycle Assessments’. European Journal of Public Health 33, no. 1 (3 February 2023): 56–63. https://doi.org/10.1093/eurpub/ckac174. 

8 McGinnis, Sean, Camron Johnson-Privitera, Jaclyn D. Nunziato, and Sara Wohlford. ‘Environmental Life Cycle Assessment in Medical Practice: A User’s Guide’. Obstetrical 
& Gynecological Survey 76, no. 7 (July 2021): 417–28. https://doi.org/10.1097/OGX.0000000000000906. 

9 Hassoun-Kheir, Nasreen, Yoav Stabholz, Jan-Ulrich Kreft, Roberto De La Cruz, Jesús L. Romalde, Joseph Nesme, Søren J. Sørensen, Barth F. Smets, David Graham, and 
Mical Paul. ‘Comparison of Antibiotic-Resistant Bacteria and Antibiotic Resistance Genes Abundance in Hospital and Community Wastewater: A Systematic Review’. Science 
of The Total Environment 743 (November 2020): 140804. https://doi.org/10.1016/j.scitotenv.2020.140804 

10 Keil, Mattis, Tobias Viere, Kevin Helms, and Wolf Rogowski. ‘The Impact of Switching from Single-Use to Reusable Healthcare Products: A Transparency Checklist and 
Systematic Review of Life-Cycle Assessments’. The European Journal of Public Health 33, no. 1 (26 November 2022): 56–63. https://doi.org/10.1093/eurpub/ckac174. 

11 Kouwenberg, Lisanne H.J.A., Eva S. Cohen, Wouter J.K. Hehenkamp, Lynn E. Snijder, Jasper M. Kampman, Burcu Küçükkeles, Arno Kourula, et al. ‘The Carbon Footprint 
of Hospital Services and Care Pathways: A State-of-the-Science Review’. Environmental Health Perspectives 132, no. 12 (December 2024): 126002. https://doi.org/10.1289/
EHP14754. 

12 Sharma, Bhavna, Bryan Swanton, Joseph Kuo, Kimny Sysawang, Sachi Yagyu, Aneesa Motala, Danica Tolentino, Najmedin Meshkati, and Susanne Hempel. Use of Life 
Cycle Assessment in the Healthcare Industry: Environmental Impacts and Emissions Associated With Products, Processes, and Waste. Technical Brief No. 48. Agency for 
Healthcare Research and Quality, November 2024. Available at: https://effectivehealthcare.ahrq.gov/sites/default/files/related_files/lifecycle-assessment-tech-brief.pdf. 

13 MacNeill, Andrea J, Robert Lillywhite, and Carl J Brown. ‘The Impact of Surgery on Global Climate: A Carbon Footprinting Study of Operating Theatres in Three Health 
Systems’. The Lancet Planetary Health 1, no. 9 (December 2017): e381–88. https://doi.org/10.1016/S2542-5196(17)30162-6.

14 Drew, Jonathan, Sean D. Christie, Peter Tyedmers, Jenna Smith-Forrester, and Daniel Rainham. ‘Operating in a Climate Crisis: A State-of-the-Science Review of Life 
Cycle Assessment within Surgical and Anesthetic Care’. Environmental Health Perspectives 129, no. 7 (July 2021): 076001. https://doi.org/10.1289/EHP8666.

15 Janik-Karpinska, Edyta, Rachele Brancaleoni, Marcin Niemcewicz, Wiktor Wojtas, Maurizio Foco, Marcin Podogrocki, and Michal Bijak. ‘Healthcare Waste—A Serious 
Problem for Global Health’. Healthcare 11, no. 2 (13 January 2023): 242. https://doi.org/10.3390/healthcare11020242.

16 Ofstead, Cori L., Mariah R. Quick, John E. Eiland, and Steven J. Adams. A Glimpse at the True Cost of Reprocessing Endoscopes: Results of a Pilot Project. Boston 
Scientific (May 2017). Available at: https://www.bostonscientific.com/content/dam/bostonscientific/uro-wh/portfolio-group/LithoVue/pdfs/Sterilization-Resource-
Handout.pdf.

17 European Environment Agency. ‘Water Scarcity Conditions in Europe’, 17 January 2025. Available at: https://www.eea.europa.eu/en/analysis/indicators/use-of-
freshwater-resources-in-europe-1 

18 European Commission. ‘Water Scarcity and Droughts’, 19 May 2025. Available at: https://environment.ec.europa.eu/topics/water/water-scarcity-and-droughts_en. 

19 European Climate And Health Observatory. ‘Drought and Water Scarcity’, 17 March 2025. Available at:  https://climate-adapt.eea.europa.eu/en/observatory/evidence/
health-effects/drought-and-water-scarcity.  

20 U.S. Department of Energy – Better Buildings. Healthcare Water Efficiency and Program Management Toolkit. Available at: https://betterbuildingssolutioncenter.energy.
gov/toolkits/healthcare-water-efficiency-and-program-management-toolkit 

21 Merriman, David. ‘Efficient Water Delivery Is Vital for Healthcare Climate Resilience’. Hospital Times (blog), 20 December 2021. https://hospitaltimes.co.uk/efficient-
water-delivery-is-vital-for-healthcare-climate-resilience/. 

22 Keil, Mattis, Tobias Viere, Kevin Helms, and Wolf Rogowski. ‘The Impact of Switching from Single-Use to Reusable Healthcare Products: A Transparency Checklist and 
Systematic Review of Life-Cycle Assessments’. European Journal of Public Health 33, no. 1 (3 February 2023): 56–63. https://doi.org/10.1093/eurpub/ckac174. 

23 Pelletier, Andrée, Martin Kirouac, and Mélanie Fortier. Quality of Water Used in Medical Device Reprocessing. Professional Practice Guide. Translated by Alison McGain. 
Québec: Institut national de santé publique du Québec, March 2019. English translation published November 2023. https://www.inspq.qc.ca/sites/default/files/2023-
11/2541-quatity-water-used-medical-device-reprocessing.pdf. 

24 European Commission. ‘Urban Wastewater’, 30 April 2025. Available at: https://environment.ec.europa.eu/topics/water/urban-wastewater_en. 



16

25 European Parliament and Council of the European Union. Directive (EU) 2024/3019 of the European Parliament and of the Council of 27 November 2024 Concerning 
Urban Wastewater Treatment (Recast). Official Journal of the European Union L 3019, 12 December 2024. Available at  https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=OJ:L_202403019.  

26 Kumari, Astha, Nityanand Singh Maurya, and Bhagyashree Tiwari. ‘Hospital Wastewater Treatment Scenario around the Globe’. In Current Developments in 
Biotechnology and Bioengineering, 549–70. Elsevier, 2020. https://doi.org/10.1016/B978-0-12-819722-6.00015-8.

27 Hassoun-Kheir, Nasreen, Yoav Stabholz, Jan-Ulrich Kreft, Roberto De La Cruz, Jesús L. Romalde, Joseph Nesme, Søren J. Sørensen, Barth F. Smets, David Graham, and 
Mical Paul. ‘Comparison of Antibiotic-Resistant Bacteria and Antibiotic Resistance Genes Abundance in Hospital and Community Wastewater: A Systematic Review’. Science 
of The Total Environment 743 (November 2020): 140804. https://doi.org/10.1016/j.scitotenv.2020.140804. 

28 Kumari, Astha, Nityanand Singh Maurya, and Bhagyashree Tiwari. ‘Hospital Wastewater Treatment Scenario around the Globe’. In Current Developments in 
Biotechnology and Bioengineering, 549–70. Elsevier, 2020. https://doi.org/10.1016/B978-0-12-819722-6.00015-8. 

29 Jordan, Rachel, and Carla Eaton. Assessment of the Potential Health Hazards Posed by Hospital Wastewater. ESR Client Report No. FW24013. Christchurch, New 
Zealand: Institute of Environmental Science and Research (ESR) Science for Communities, May 2024. https://www.esr.cri.nz/media/rcpgan4b/esr-health-risk-assessment-
potential-health-hazards-hospital-wastewater-2024.pdf.  

30 EClinicalMedicine. ‘Antimicrobial Resistance: A Top Ten Global Public Health Threat’. eClinicalMedicine 41 (November 2021): 101221. https://doi.org/10.1016/j.
eclinm.2021.101221.  

31 World Health Organisation. ‘Global Action Plan on Antimicrobial Resistance’, 2015. Available at: https://www.who.int/publications/i/item/9789241509763. 

32 Hassoun-Kheir, Nasreen, Yoav Stabholz, Jan-Ulrich Kreft, Roberto De La Cruz, Jesús L. Romalde, Joseph Nesme, Søren J. Sørensen, Barth F. Smets, David Graham, and 
Mical Paul. ‘Comparison of Antibiotic-Resistant Bacteria and Antibiotic Resistance Genes Abundance in Hospital and Community Wastewater: A Systematic Review’. Science 
of The Total Environment 743 (November 2020): 140804. https://doi.org/10.1016/j.scitotenv.2020.140804.  

33 Yuan, Tingting, and Yaya Pian. ‘Hospital Wastewater as Hotspots for Pathogenic Microorganisms Spread into Aquatic Environment: A Review’. Frontiers in Environmental 
Science 10 (4 January 2023): 1091734. https://doi.org/10.3389/fenvs.2022.1091734.  

34 Ibidem 

35 Michael, Karen, David No, Jennifer Dankoff, Kyoyi Lee, Elisabeth Lara-Crawford, and Marilyn C. Roberts. ‘Clostridium Difficile Environmental Contamination within a 
Clinical Laundry Facility in the USA’. Edited by Johannes Kusters. FEMS Microbiology Letters 363, no. 21 (November 2016): fnw236. https://doi.org/10.1093/femsle/fnw236. 

36 Michael, Karen E, David No, William E Daniell, Noah S Seixas, and Marilyn C Roberts. ‘Assessment of Environmental Contamination with Pathogenic Bacteria at a Hospital 
Laundry Facility’. Annals of Work Exposures and Health 61, no. 9 (10 November 2017): 1087–96. https://doi.org/10.1093/annweh/wxx082. 

37 Michael, Karen, David No, Jennifer Dankoff, Kyoyi Lee, Elisabeth Lara-Crawford, and Marilyn C. Roberts. ‘Clostridium Difficile Environmental Contamination within a 
Clinical Laundry Facility in the USA’. Edited by Johannes Kusters. FEMS Microbiology Letters 363, no. 21 (November 2016): fnw236. https://doi.org/10.1093/femsle/fnw236. 

38 Parida, Vishal Kumar, Divyanshu Sikarwar, Abhradeep Majumder, and Ashok Kumar Gupta. ‘An Assessment of Hospital Wastewater and Biomedical Waste Generation, 
Existing Legislations, Risk Assessment, Treatment Processes, and Scenario during COVID-19’. Journal of Environmental Management 308 (April 2022): 114609. https://doi.
org/10.1016/j.jenvman.2022.114609. 

39 Rowan, N.J., T. Kremer, and G. McDonnell. ‘A Review of Spaulding’s Classification System for Effective Cleaning, Disinfection and Sterilization of Reusable Medical 
Devices: Viewed through a Modern-Day Lens That Will Inform and Enable Future Sustainability’. Science of The Total Environment 878 (June 2023): 162976. https://doi.
org/10.1016/j.scitotenv.2023.162976. 

40 Josephs-Spaulding, Jonathan, and Om V. Singh. ‘Medical Device Sterilization and Reprocessing in the Era of Multidrug-Resistant (MDR) Bacteria: Issues and Regulatory 
Concepts’. Frontiers in Medical Technology 2 (10 February 2021): 587352. https://doi.org/10.3389/fmedt.2020.587352. 

41 O’Brien, J., et al. ‘The Prevalence of Burnout in Healthcare Workers Presenting to Occupational Health’ Irish Medical Journal 117, no. 10, p. 1049 (December 2024). 
Available at: https://imj.ie/the-prevalence-of-burnout-in-healthcare-workers-presenting-to-occupational-health/.  

42 Xavier, Rosemere Saldanha, Patrícia Dos Santos Vigário, Alvaro Camilo Dias Faria, Patricia Maria Dusek, and Agnaldo José Lopes. ‘The Perception of Nursing 
Professionals Working in a Central Sterile Supplies Department Regarding Health Conditions, Workload, Ergonomic Risks, and Functional Readaptation’. Edited by Diego A. 
S. Silva. Advances in Preventive Medicine 2022 (13 April 2022): 1–8. https://doi.org/10.1155/2022/1023728.  

43 Xavier, Rosemere Saldanha, Patrícia Dos Santos Vigário, Alvaro Camilo Dias Faria, Patricia Maria Dusek, and Agnaldo José Lopes. ‘The Perception of Nursing 
Professionals Working in a Central Sterile Supplies Department Regarding Health Conditions, Workload, Ergonomic Risks, and Functional Readaptation’. Edited by Diego A. 
S. Silva. Advances in Preventive Medicine 2022 (13 April 2022): 1–8. https://doi.org/10.1155/2022/1023728.  

44 Ibidem 

45 Pasquer, Arnaud, Quentin Cordier, Jean-Christophe Lifante, Gilles Poncet, Stéphanie Polazzi, and Antoine Duclos. ‘Influence of a Surgeon’s Exposure to Operating Room 
Turnover Delays on Patient Outcomes’. BJS Open 8, no. 5 (3 September 2024): zrae117. https://doi.org/10.1093/bjsopen/zrae117. 

46 Pasquer, Arnaud, Quentin Cordier, Jean-Christophe Lifante, Gilles Poncet, Stéphanie Polazzi, and Antoine Duclos. ‘Influence of a Surgeon’s Exposure to Operating Room 
Turnover Delays on Patient Outcomes’. BJS Open 8, no. 5 (3 September 2024): zrae117. https://doi.org/10.1093/bjsopen/zrae117. 

47 Ibidem 

48 Mahase, Elisabeth. ‘Higher Staff Turnover Is Linked to Increased Deaths in NHS Hospitals, Study Finds’. BMJ, 20 November 2024, q2578. https://doi.org/10.1136/bmj.q2578.

49 Maida, Ada, Fabio Pattavina, Roberto Ricciardi, Floriana D, Anna Nistico, and Giovanna Calabro. ‘Burden of Healthcare-Associated Infections in Europe: A Systematic 
Literature Review’. Population Medicine 5, no. Supplement (26 April 2023). https://doi.org/10.18332/popmed/163729.  

50 Bath, Mf, J Davies, R Suresh, and Mr Machesney. ‘Surgical Site Infections: A Scoping Review on Current Intraoperative Prevention Measures’. The Annals of The Royal 
College of Surgeons of England 104, no. 8 (September 2022): 571–76. https://doi.org/10.1308/rcsann.2022.0075. 



17

51 NSW Government, Agency for Clinical Innovation. ‘The CLEaning and Enhanced disiNfection (CLEEN) Study’. None. Agency for Clinical Innovation, 3 December 2024. 
Available at: https://aci.health.nsw.gov.au/ie/projects/the-cleen-study. 

52 Ibidem 

53 Hervé, R.C., J. Hedges, and C.W. Keevil. ‘Improved Surveillance of Surgical Instruments Reprocessing Following the Variant Creutzfeldt–Jakob Disease Crisis in England: 
Findings from a Three-Year Survey’. Journal of Hospital Infection 110 (April 2021): 15–25. https://doi.org/10.1016/j.jhin.2021.01.005.  

54 NSW Government, Agency for Clinical Innovation. ‘The CLEaning and Enhanced disiNfection (CLEEN) Study’. None. Agency for Clinical Innovation, 3 December 2024. 
Available at: https://aci.health.nsw.gov.au/ie/projects/the-cleen-study. 

55 Hervé, R.C., J. Hedges, and C.W. Keevil. ‘Improved Surveillance of Surgical Instruments Reprocessing Following the Variant Creutzfeldt–Jakob Disease Crisis in England: 
Findings from a Three-Year Survey’. Journal of Hospital Infection 110 (April 2021): 15–25. https://doi.org/10.1016/j.jhin.2021.01.005.  

56 Xavier, Rosemere Saldanha, Patrícia Dos Santos Vigário, Alvaro Camilo Dias Faria, Patricia Maria Dusek, and Agnaldo José Lopes. ‘The Perception of Nursing 
Professionals Working in a Central Sterile Supplies Department Regarding Health Conditions, Workload, Ergonomic Risks, and Functional Readaptation’. Edited by Diego A. 
S. Silva. Advances in Preventive Medicine 2022 (13 April 2022): 1–8. https://doi.org/10.1155/2022/1023728. 

57 The Joint Commission. ‘Quick Safety Issue 64: Ensuring critical instruments and devices are appropriate for reuse’ (2022). Available at: https://www.jointcommission.
orghttps://www.jointcommission.org/resources/news-and-multimedia/newsletters/newsletters/quick-safety/quick-safety-issue-64/.  

58 Ibidem  

59 Yuan, Tingting, and Yaya Pian. ‘Hospital Wastewater as Hotspots for Pathogenic Microorganisms Spread into Aquatic Environment: A Review’. Frontiers in Environmental 
Science 10 (4 January 2023): 1091734. https://doi.org/10.3389/fenvs.2022.1091734. 

60 World Health Organization. Global Patient Safety Action Plan 2021–2030: Towards Eliminating Avoidable Harm in Health Care, page 3 (2021). https://iris.who.int/
bitstream/handle/10665/343477/9789240032705-eng.pdf?sequence=1 

61 European Commission, Directorate-General for Research and Innovation. Patient Safety Factsheet, March 2020. Available at: https://research-and-innovation.ec.europa.
eu/system/files/2020-03/ec_rtd_patient-safety_factsheet.pdf. 

62 Slawomirski, Luke, and Niek Klazinga. The Economics of Patient Safety: From Analysis to Action. OECD Health Working Paper No. 145. Paris: OECD Publishing, August 
2022. https://doi.org/10.1787/761f2da8-en. 

63 World Health Organisation. ‘Facts in pictures: Patient safety’ (2019). Available at https://www.who.int/news-room/facts-in-pictures/detail/patient-safety. 

64 Browne, Katrina, Nicole White, Peta Tehan, Philip L Russo, Maham Amin, Andrew J. Stewardson, Allen C. Cheng, et al. ‘A Randomised Controlled Trial Investigating the 
Effect of Improving the Cleaning and Disinfection of Shared Medical Equipment on Healthcare-Associated Infections: The CLEaning and Enhanced disiNfection (CLEEN) 
Study’. Trials 24, no. 1 (22 February 2023): 133. https://doi.org/10.1186/s13063-023-07144-z.  

65 World Health organisation. ‘The Burden of Health Care-Associated Infection Worldwide’. (2010). Available at: https://www.who.int/news-room/feature-stories/detail/
the-burden-of-health-care-associated-infection-worldwide.  

66 Boucheron, Tiphaine, Eric Lechevallier, Bastien Gondran-Tellier, Floriane Michel, Cyrille Bastide, Nathalie Martin, and Michael Baboudjian. ‘Cost and Environmental 
Impact of Disposable Flexible Cystoscopes Compared to Reusable Devices’. Journal of Endourology 36, no. 10 (1 October 2022): 1317–21. https://doi.org/10.1089/
end.2022.0201.  

67 Blazejewski T., Rothman R. ‘Life Cycle Assessment of Elis’ Reusable Hospital Gown’. University of Sheffield

68 Ly, Justin, William Wang, Frederic Liss, Asif Ilyas, and Chistopher Jones. ‘Comparative Cost Analysis of Single-Use Sterile versus Reprocessed Distal Radius Volar Plate 
Sets’. The Archives of Bone and Joint Surgery, no. Online First (October 2021). https://doi.org/10.22038/abjs.2021.57852.2872. 

69 Ly, Justin, William Wang, Frederic Liss, Asif Ilyas, and Chistopher Jones. ‘Comparative Cost Analysis of Single-Use Sterile versus Reprocessed Distal Radius Volar Plate 
Sets’. The Archives of Bone and Joint Surgery, no. Online First (October 2021). https://doi.org/10.22038/abjs.2021.57852.2872.

70 Bertolo, Riccardo, Veronica Gilioli, Alessandro Veccia, Sarah Malandra, Luca Dal Corso, Daniela Fenzi, Francesca Mazzetto, and Alessandro Antonelli. ‘Institutional Micro-
Cost Comparative Analysis of Reusable vs Single-Use Cystoscopes With Assessment of Environmental Footprint’. Urology 188 (June 2024): 70–76. https://doi.org/10.1016/j.
urology.2024.03.023. 

71 Royal Liverpool & Broadgreen University Hospitals: Case Study. NHS Sustainable Development Unit, 2011. 

72 Mouarbes, Dany, Marie Dubois, Emilie Garde, Anne Raspaud, Agnès Etterlen, Durand Sarah, Herin Fabrice, and Etienne Cavaignac. ‘Impact of Implementing of Custom 
Surgical Tray (CST) in ACLR Procedure on Sustainable Development (SD)’. International Journal of Surgery Open 49 (December 2022): 100574. https://doi.org/10.1016/j.
ijso.2022.100574. 

73 Ibidem 

74 Shayler, Mark. Assessing the Carbon and Waste Benefits of Moving to Procedure Packs at Royal Liverpool and Broadgreen University Hospitals NHS Trust.

75 Mouarbes, Dany, Marie Dubois, Emilie Garde, Anne Raspaud, Agnès Etterlen, Durand Sarah, Herin Fabrice, and Etienne Cavaignac. ‘Impact of Implementing of Custom 
Surgical Tray (CST) in ACLR Procedure on Sustainable Development (SD)’. International Journal of Surgery Open 49 (December 2022): 100574. https://doi.org/10.1016/j.
ijso.2022.100574. 

76 Royal Liverpool & Broadgreen University Hospitals: Case Study. NHS Sustainable Development Unit, 2011. Available at:  https://assets.publishing.service.gov.uk/media/5
a79a69ee5274a18ba50dd18/3445-nhs-sustainable-dev-unit-crc-case-study.pdf. 

77 Mouarbes, Dany, Marie Dubois, Emilie Garde, Anne Raspaud, Agnès Etterlen, Durand Sarah, Herin Fabrice, and Etienne Cavaignac. ‘Impact of Implementing of Custom 
Surgical Tray (CST) in ACLR Procedure on Sustainable Development (SD)’. International Journal of Surgery Open 49 (December 2022): 100574. https://doi.org/10.1016/j.
ijso.2022.100574. 

 



18

Mölnlycke Health Care AB, P.O. Box 6, Entreprenörsstråket 21, 431 21 Göteborg, Sweden. Phone +46 31 722 30 00.

The Mölnlycke trademark, name and respective logo is registered globally to one or more of Mölnlycke Health Care group of companies.

©2025 Mölnlycke Health Care AB. All rights reserved. HQIM007916


