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introduction
Globally, the healthcare industry has a substantial environmental impact, particularly 
in developed countries (Pichler et al, 2019; Lenzen et al, 2020; van Daalen et al, 2022). 
This impact has increased in recent years, with healthcare-related emissions reaching 2.7 
gigatons of CO2 equivalent, constituting 5.2% of the global emissions (van Daalen et al, 
2022). The NHS accounts for 4% of England’s total carbon footprint (NHS England and 
NHS Improvement, 2020).

In 2022, the NHS became the first healthcare system to embed net zero into legislation, 
aiming to reach net zero directly controllable emissions by 2040 (NHS England and NHS 
Improvement, 2020). Achieving this in such a large, complex system is challenging, and 
can only be done through collective action across the NHS.

The Royal College of Physicians (2011) has added environmental sustainability to 
the Institute of Medicine’s six domains of quality, highlighting the importance of the 
environment for health. Environmental degradation contributes to a range of poor health 
outcomes, including cardiovascular disease (Lelieveld et al, 2019), some types of cancer 
(Huang et al, 2021; Smotherman et al, 2023) and asthma (Gowers et al, 2012).

Given the complex nature of healthcare, it is easy for frontline staff to feel detached 
from the impact of their practice on the environment and their ability to implement changes 
(Spooner et al, 2023). Several studies have reported that, although frontline staff understand 
the importance of sustainability to their patient's wellbeing, they often lack the confidence 
and knowledge to tackle this issue in practice (Kotcher et al, 2021; Müller et al, 2023).

Quality improvement is a practical approach to addressing complex issues, using a 
systematic method that involves the people closest to the issue, developing and testing 
creative ideas through rapid cycles of testing and learning, and measuring improvement 
over time (Shah, 2020). It has been used to improve a range of different areas in healthcare, 
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including medication errors (Cottney, 2015), population health outcomes (Aurelio et al, 
2023), safety on inpatient mental health wards (Taylor-Watt et al, 2017), access and demand 
across a system (Roughan and Stafford, 2019) and staff wellbeing (Aurelio et al, 2022). 
There has been growing interest in using quality improvement to increase sustainability 
(Mortimer et al, 2018), with some attempts to use a systematic approach to quality 
improvement, focusing mainly on the provision of care in acute hospital and paediatric 
NHS settings in England (Goel et al, 2020; Spooner et al, 2023). The quality of methods 
reporting used in these studies is limited and there are few examples from mental health, 
community and primary care provider organisations. To ensure consistency and clarity, it 
can be useful for organisations to choose one model and closely adhere to it. 

Since 2014, East London NHS Foundation Trust has used quality improvement to 
empower its staff and service users to address complex problems. The trust provides 
community health, primary care and specialist health services to a population of 1.8 million 
people across east London, Bedfordshire and Luton. The trust has over 120 different sites 
and employs around 6500 members of staff.

In June 2021, East London NHS Foundation Trust declared a climate and ecological 
emergency and committed to taking action to raise awareness of the climate crisis and 
drive down emissions created by the organisation. This included a plan to use quality 
improvement methodology, working with all stakeholders, including patients, carers, 
staff, communities and partners. First, a ‘green plan’ was developed, with the overarching 
aim to reduce direct greenhouse gas emissions by 40% by 2025 and indirect emissions by 
40% by 2036. Direct emissions include areas such as fuel and electricity used for hospital 
buildings, while indirect emissions include those from the production of pharmaceuticals 
and medical devices, as examples. Alongside this central planning approach, teams from 
across the trust used quality improvement to tackle issues of sustainability at a local level.

This article aims to provide a framework for how quality improvement can be used to 
tackle issues relating to environmental sustainability in healthcare, and set out a measurement 
plan that can accurately measure the impact of these efforts over time. The authors also 
make recommendations for teams or organisations that wish to use quality improvement 
to improve environmental sustainability.

Methods
A case study methodology was used to describe how East London NHS Foundation Trust 
have used quality improvement methodology at both a system level and local level. A 
collective approach is used to present multiple cases, with the aim of generating a broad 
understanding of the issue being considered.

East London NHS Foundation Trust uses the Model for Improvement for all quality 
improvement work. This model encourages teams to think about what they are trying to 
accomplish, how they will know that the change is an improvement and what changes can 
be made that will result in an improvement (Langley et al, 2009). These changes are then 
tested iteratively on a small scale, using plan-do-study-act cycles. The standard sequence 
of improvement is shown in Figure 1.

Teams begin by using available data (such as routinely collected service data, staff or 
service user feedback) to identify a quality issue. To address environmental sustainability, 
teams considered issues such as the environmental impact of using certain medications 
or dressings, or emissions from patient transport. Once an issue has been identified, the 
teams spent time deeply understanding the problem using a range of well-defined tools, 
such as fishbone diagrams, to help identify the different contributing factors (Renger 
et al, 2016).

Teams then developed an aim and driver diagram for their quality improvement project to 
tackle the identified environment-related problem. Aims specified what needed to improve, 
how much it should be improved by and in what timeframe (Langley et al, 2009). A driver 
diagram, or theory of change, was then created – this is a one-page visual description of the 
key drivers and change ideas that are believed to help the work achieve its aim (Provost and 
Bennet, 2015). Drivers are broken down into primary drivers (the large, overarching factors 
that impact an aim) and secondary drivers (more specific factors that impact the primary 
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drivers), describing the key structures, processes and culture that need to be influenced to 
meet an aim (Provost and Bennet, 2015).

Once the driver diagram was created, the teams prioritised change ideas for testing. 
This process was often based on the ease of testing vs the potential impact that the idea 
may have on the system. The ideas were then tested using plan-do-study-act cycles. To 
evaluate whether the changes made had resulted in an improvement, quantitative data were 
displayed over time using statistical process control charts. Standard rules developed by 
the Institute for Healthcare Improvement were used to analyse the charts and determine 
whether the change being tested had resulted in an improvement (Provost and Murray, 
2022). Qualitative data were also used to provide insights into how the change had been 
experienced (Shah, 2019).

Planning at system level
The quality improvement programme conducted at East London NHS Foundation Trust 
was governed by a senior programme sponsor, with a senior member of the team acting 
as a quality improvement coach, offering specialist methodological advice and oversight. 
A ‘green team’ oversaw the daily running of the programme. This team included a people 
participation lead for environmental sustainability, two consultant psychiatrists and an 
assistant director of estates.

To understand the source of the biggest greenhouse gas emissions, Greener NHS (the 
sustainability arm of NHS England) supported the team to calculate the trust’s overall 
carbon outputs in 2019. This was put into a Pareto chart (Figure 2), showing that the 
largest proportion of emissions came from sources classified as ‘other supply chain’. This 
was followed by personal travel, non-medical equipment, medicines and chemicals, and 
building energy.

This information informed the ‘green plan’, with the aim of reducing direct and indirect 
carbon emissions by 40%, by 2025 and 2036 respectively. Based on the data shown in 
Figure 2, six key areas were identified as essential to achieving the plan’s aim: workforce 
and system leadership; travel and transport; sustainable models of care; procurement; 
medicines; estates and facilities. Six team-based workshops were held (one for each of 
the six areas) to develop more detailed individual theories of change for each area. Key 
stakeholders for each workstream, including staff, senior managers and team leaders, 
used the nominal group technique (a structured brainstorming and consensus-building 
approach; Manera et al, 2019) to generate ideas that they believed would influence the 
aim. Grouping these ideas formed the initial basis of the primary and secondary drivers 
for each workstream (Appendix 1).

The Greener NHS national programme (NHS England, 2021) provided a 2019 carbon 
footprint baseline to all NHS organisations, from which progress could be understood. This 
was used as a baseline for carbon reduction in this quality improvement project. Several 
meetings between the green team members and the quality improvement coach were held, 
where a set of measures were developed to track improvement across the six workstreams. 
The outcome measures are shown in Table 1.

The programme consisted of large-scale system-wide changes, alongside individual 
quality improvement projects at a local level. Some examples of these are shown in Table 2.

Figure 1. East London NHS Foundation Trust’s standard sequence of improvement.
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Understanding 
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Developing a 
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Ensuring active and equitable participation from service users and carers in improvement 
work lies at the core of East London NHS Foundation Trust’s operational strategy. The 
advantages of this approach have been extensively documented,with projects featuring service 
user involvement being four times more likely to reach their aim (Kostal and Shah, 2021). 
East London NHS Foundation Trust already had a well-established people participation 
team at the start of this project, and a collaborative effort was prioritised throughout the 
programme. This began with a service user who had a particular interest in environmental 
sustainability being invited to governance meetings, with trust employees actively seeking 
their input on priorities. In June 2023, a service user was appointed as people participation 
lead for environmental sustainability to further facilitate service user involvement in the 
climate network. By December 2023, 37 service users and carers had actively contributed to 
the trust’s sustainability initiatives, participating in various capacities across workstreams, 
climate network meetings and quality improvement projects.

results
The team tracked improvement across the programme measures. From beginning of the 
programme in April 2022 to December 2023, gas consumption has been reduced by 37% 
in the winter months (Figure 3), while carbon dioxide emissions have been reduced by 
14% (Figure 4).

Figure 2. East London NHS Foundation Trust’s estimated emissions profile in 2019, shown using a Pareto chart. Blue 
bars=thousand tonnes of CO2; orange line=accumulative total.
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Table 1. Outcome measures for the East London NHS Foundation Trust 
quality improvement programme

Measure Operational definition

Energy consumption (kWh) Amount of energy used across the trust per month for 
specified utilities (gas, electricity, water)

CO2 (tonnes) Tonnes of CO2 created from using utilities (gas and electricity) 
across the trust per month

Mileage Total miles that staff claimed per month across the trust, 
divided by total days claimed for in that month, depending on 
which month the claim was made
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No improvements were seen in the trust’s water and electricity consumption during 
the project. This programme of work is ongoing, with many other system- and local-level 
changes due to be tested. These include  providing education around switching computers 
off at night, installing sensor lighting in the trust’s estates and repurposing empty floors and 
relocating employees from underused floors to save energy costs. The team will continue 
to track and monitor their measures to understand which ideas will result in improvement.

case study one: a forensic ward service user-led quality 
improvement project
A team from a 16-bed male forensic rehabilitation unit carried out a service user-led quality 
improvement project from May 2022 to May 2023. The service provides care for people 

Figure 3. Statistical process control chart showing the trust’s gas consumption in the winter months from October 2020 to 
December 2023. Interventions to reduce consumption began in April 2022. LCL=lower control limit; UCL=upper control limit; 
orange solid line=baseline data; blue solid line=testing data; solid black line=mean. 
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recovering from a mental health crisis, with a focus on supporting their rehabilitation back 
into the community, rather than treating acute illness. As a result, the average length of 
stay is longer than in other wards on the unit.

The team identified that single-use cutlery is a global challenge for healthcare systems, 
leading to plastic pollution and putting strain on hospital waste management systems 
(Hahladakis et al, 2018). This exacerbates the environmental burden of healthcare and 
often undermines hospitals’ sustainability efforts (Rizan et al, 2020). The team’s initiative 
aimed to reduce the use of single-use cutlery, cups and plates by 80% in 1 year. The project 
was driven by service users, who had highlighted the excessive plastic waste during meal 
times and beverage consumption. The quality improvement team was led by a service user 
and supported by the ward manager and staff nurse. A driver diagram showing the theory 
of change for this project is shown in Figure 5.

Several change ideas were tested, aiming to foster sustainable practices and personal 
responsibility. The changes focused on purchasing unbreakable cups, plates and cutlery for 
each service user. There were plans to personalise the plates and cups, but unfortunately this 
was not possible because of the strict safety regulations on the ward. Each day, service users 
were verbally encouraged to bring their non-disposable plates and cutlery to meals. Those 
who did not were prompted to retrieve them from their rooms, emphasising the importance 
of reducing disposable items. To foster personal responsibility, each day one service user was 
assigned to collect and wash the reusable items. As the project progressed, service users extended 
this practice to medication rounds, opting to use their reusable cups instead of disposables.

The project encountered challenges, including the loss of cutlery, necessitating additional 
purchases. However, over time, the service users adapted and the habit of bringing and 
washing reusable items became business as usual. This transition highlighted both the 
capacity for behavioural change and the positive impact of consistent reinforcement.

The ward reduced their monthly ordering costs of single-use cups, cutlery and plates 
by 54% during the project, from an average of £173 per month at baseline (May 2022) to 
£79 per month at the end of testing in May 2023 (Figure 6).

case study two: reducing medication waste in a mental health crisis 
pathway team
A mental health crisis pathway team carried out a quality improvement project to reduce 
medication waste from their service. This team provides services for individuals experiencing 
a mental health crisis, such as psychosis, severe self-harm or attempted suicide, aiming to 
support them to remain at home, rather than being admitted to a psychiatric inpatient setting.

Figure 5. Driver diagram for the disposable cutlery quality improvement project carried out on a male forensic rehabilitation 
ward from May 2022 to May 2023.
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The team identified that medicines can be harmful to the environment (Paut Kusturica 
et al, 2022) and are estimated to make up 25% of all NHS carbon emissions, mainly 
from the production, procurement, transport and use of drugs (NHS England and NHS 
Improvement, 2020). Financially, medication waste costs the NHS an estimated £300 million 
per year (NHS England, 2015). A quality improvement project team was formed, including 
pharmacists, registered mental health nurses, clinical leads and support staff. The project 
began in November 2022 and aimed to reduce medication waste in the crisis team by 
25% by August 2023. The driver diagram showing the theory of change for this project 
is shown in Figure 7.

Several change ideas were tested using plan-do-study-act cycles. Ideas included:
 ■ Adding more information about medication to the team’s home visit templates (used 

to structure home visits)
 ■ Contacting patients who did not pick up their medication in the allocated time by 

telephone or text message to prompt them to complete the collection before destroying 
the medication

 ■ Training staff to only order medication when they received confirmation that the service 
user needed it, rather than pre-emptively.
Data were collected on the number of tablets destroyed every 2-week period by the 

service. During the baseline period (November 2022 to January 2023), an average of 
119 tablets were destroyed every 2 weeks. By the end of the project in October 2023, 
this had reduced to an average of 4.4 tablets every 2 weeks, representing a 95% reduction 
(Figure 8). The team felt that the change ideas that may have had the biggest impact were 
the changes to the home visit template and calling patients to collect medication before 
destroying it.

The reduction in the number of tablets destroyed led to cost savings calculated at £517 
per year. Although calculating reductions in carbon emissions is challenging (Booth, 
2022), the National Institute for Health and Care Excellence (2024) has estimated that for 
every £1 spent on pharmaceuticals, 0.1558 kg CO2 of greenhouse gas emissions per year 
are generated. Using these assumptions, the reduction in medication waste was calculated 
as saving approximately 66.2kg of CO2 equivalent per year. This roughly equates to the 
emissions from travelling 210 miles in a car or charging 9797 smartphones (United States 
Environmental Protection Agency, 2024).

Figure 6. Statistical process control chart showing the monthly ordering costs of single-use cutlery, cups and plates on the 
forensic rehabilitation ward. The quality improvement project began in May 2022. LCL=lower control limit; UCL=upper control 
limit; orange solid line=baseline data; blue solid line=testing data; solid black line=mean.
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case study three: reducing waste from single-use walking aids
The trust’s community musculoskeletal physiotherapy service, located in Newham, 
carried out a quality improvement project aiming to reduce the number of single-use 
walking aids among their service users. This service provides treatment and support for 
people experiencing a range of conditions, including neck pain, osteoarthritis, lower 
back pain, sporting injuries, and wrist, elbow and shoulder pain. Walking aids, such as 
crutches, walking sticks and walking frames, are often provided to these service users, with 

Figure 7. Driver diagram for the medication waste reduction quality improvement project carried out by a mental health crisis 
pathway team.
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crutches costing the service £10 each. The team noted that patients were not expected to 
return the walking aids they were issued and there was no process in place for receiving, 
inspecting, or recycling used walking aids. Although relatively cheap to manufacture, 
the aids thus contributed significantly to the service’s carbon emissions. NHS England’s 
(2024) recommendations on the safe and sustainable management of healthcare waste 
noted that many disability aids are recyclable and can be donated for reuse, refurbishment 
or recycling. The guidance also suggested that the suitability of items should be assessed 
for reuse before they are redistributed.

The quality improvement project began in July 2022, with the aim of recycling an 
average of 16 walking aids each month by March 2023. The driver diagram for the project 
is shown in Figure 9.

The team initially created 72 change ideas, but chose to focus on eliminating waste 
through reusing and recycling. The project team tested the idea of asking service users to 
return their walking aids when they no longer needed them, which represented a shift in 
thinking and practice for both staff and service users. The team tested several methods, 
including sending text message reminders to service users with walking aids and putting 
up posters in clinics.

Throughout the project, the team collected data on the number of walking aids returned 
to the department each week (Figure 10). During the baseline period (July 2022) no walking 
aids were returned. This increased to an average of six aids being returned each week 
(equating to a total of 341) by the end of testing in December 2023. Using the Greener 
NHS Walking Aids Carbon Calculator, this was calculated as a saving of over 10 798 kg 
of  CO2 equivalent, which roughly equates to the annual emissions of two cars. The trust’s 
account also indicated a cost saving for the service of approximately £3474. 

However, the team saw a large amount of variation in the number of walking aids 
returned across the period, with a sustained low number of returns in June and July 2023. 
The team were unable to identify a clear reason for this.

Figure 9. Driver diagram for the walking aid quality improvement project at the Newham musculoskeletal service.
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Discussion
Using quality improvement methods to enhance the environmental sustainability of 
healthcare systems has been recognised as a priority for healthcare organisations (Mannion 
et al, 2015). The programme carried out at East London NHS Foundation Trust used a 
systematic approach that incorporated both system-level changes and targeted projects at 
a local level, with work following the trust’s sequence of improvement. This approach is 
consistent with established quality improvement frameworks (Langley et al, 2009) and 
aligns with large-scale organisational change management principles, which can increase 
the likelihood of sustained improvement (Braithwaite et al, 2017).

The trust developed their green plan to guide strategic decision making and provide 
a framework to ensure alignment with broader organisational goals. Delineation of 
workstreams within the green plan aimed to facilitate targeted change ideas at both systemic 
and local levels. Tailoring initiatives in this way can enhance operational efficiency and 
resource allocation, while facilitating accountability (United Nations Framework Convention 
on Climate Change, 2022).

Measuring data over time played a pivotal role in tracking the organisation’s progress 
and assessing the impact of change ideas at systemic and local level. Despite this, it is 
widely acknowledged that the accurate attribution of reductions in carbon emissions in 
complex healthcare systems is difficult (Royal College of Psychiatrists, 2021). As a result, 
the programme team used proxy outcomes with the expectation that the application of 
sustainability principles would result in reduced emissions, as well as contributing to the 
wider goal of developing a more sustainable healthcare service. The Pareto chart created 
at the start of the system-wide project showed that a large proportion of emissions were 
coming from personal travel, other supply chain activities and estates, which informed the 
decision to monitor energy consumption, CO2 emissions and mileage. This emphasis on 
data-driven decision making aligns with the principles of continuous improvement and can 
enable healthcare organisations to identify further areas for refinement and improvement 
(Nolan et al, 2000).

Figure 10. Statistical process control chart showing the average number of walking aids returned each week between July 
2022 and October 2023. Interventions to encourage the return of aids began in August 2022. UCL=upper control limit; orange 
solid line=baseline data; blue solid line=testing data; solid black line=mean.
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The overall reductions in CO2 emissions and gas consumption at the trust highlights 
tangible progress towards the programme’s overarching aim. Establishing a dedicated 
sustainability steering group, appointing a board lead for environmental sustainability and 
recruiting clinical leads and a people participation lead for climate action were done to 
demonstrate commitment and foster a culture of sustainability throughout the organisation. 
Ensuring the active and visible participation of senior stakeholders is key to providing 
clear leadership and direction, enhancing the legitimacy of change efforts and fostering 
employee trust (Greenhalgh and Papoutsi, 2018). However, the hierarchical nature of 
senior stakeholder involvement may inadvertently stifle innovation and creativity (NHS 
England, 2017). Therefore, it was important to give teams the local autonomy to use quality 
improvement methods to test ideas that were within their control. The authors believe that 
these team-level changes made the organisation more sustainable. Bridging the gap between 
the different levels of an organisation is important for motivation, ownership and creativity, 
all of which are needed to move systems towards a sustainability goal (Greenhalgh and 
Papoutsi, 2018). The three case studies discussed in this article all achieved a level of 
success towards their sustainability aims, but also show how this approach can foster a 
culture of continuous improvement towards environmental sustainability.

Involving service users in the improvement work was a key consideration throughout 
this programme. Engaging service users and carers at both strategic and operational levels 
not only enhances transparency and accountability, but also ensures that sustainability 
efforts are aligned with the needs and values of the communities served (Batalden, 2018). 
By participating in environmental sustainability work, service users gained insight into the 
environmental impact of healthcare, which may empower them to adopt more sustainable 
behaviours in their daily lives. That said, healthcare organisations wishing to adopt this 
approach must be mindful that engagement with service users is meaningful and productive. 
This includes paying people for their time, ensuring transparent communication and 
facilitating active involvement in decision making, as opposed to the more traditional 
approaches like consultation (Ocloo et al, 2017).

Future environmental sustainability work at the trust will focus on creating a change 
package comprised of the ideas shown to have resulted in improvement. This will serve as 
a blueprint for driving improvement and spreading ideas across the organisation. Change 
packages have been used previously as part of quality improvement initiatives at the 
authors’ trust and in other healthcare settings (Scottish Government, 2022), and aim to 
provide a standardised framework, offer guidance to teams and enhance the consistency 
and effectiveness of their improvement efforts (Barker et al, 2016).

Evidence suggests that embedding sustainability into healthcare strategy poses challenges 
such as competing priorities, lack of awareness among stakeholders and resource limitations 
(Walugembe et al, 2019), all of which were encountered during the sustainability work carried 
out at East London NHS Foundation Trust. To overcome these issues, strong leadership, 
stakeholder engagement and using a systematic approach to integrate sustainability into 
organisational culture is imperative (Ramirez et al, 2013). At East London NHS Foundation 
Trust, continuous efforts were made to ensure that sustainability measures were incorporated 
into the organisation’s annual plans. The green team regularly attended annual planning 
events and supported the organisation to think about their environmental sustainability 
commitments and include these in their plans.

Limitations
This programme of work was conducted at just one NHS trust, which may represent a 
possible limitation to the generalisability of the findings and recommendations. Another 
limitation of the work is the ongoing challenge of collecting accurate mileage data. The 
current system allows staff to submit mileage claims years after their journey was made, 
making it difficult to determine whether reductions in mileage were observed. Historically, 
healthcare organisations have relied on manual methods to collect and track mileage, such 
as spreadsheets or paper logs. Manual methods of data collection in healthcare are prone 
to error (Dixon-Woods et al, 2012). Linking mileage data with patient records or billing 
systems can be an effective way to reduce reporting inaccuracies (Lorenz et al, 2001). 
Further system-level work is required to address this limitation.
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Although improvements were seen in the trust’s gas consumption, no improvements 
were seen in electricity and water consumption. Therefore, from the case studies discussed 
in this article, it is not possible to conclude whether the approach taken could also lead 
to improvements in these elements of environmental sustainability. However, this work is 
ongoing, with specific change ideas being tested to target these elements.

conclusions
Despite the wide range of methods used to improve sustainability in healthcare, this 
programme has shown the importance of using an established organisational approach to 
quality improvement. Leveraging existing structures and processes, such as visible and 
engaged senior leadership, involving service users at both strategic and organisational level, 
and developing and monitoring a comprehensive measurement plan at systemic and local 
level, enabled the programme to make positive changes to areas with a high environmental 
impact, achieving reductions in greenhouse gas emissions.

While these results represent a promising step forward, work to reduce the trust’s 
environmental impact is ongoing and requires continued effort. Systematically documenting 
and sharing lessons learned, best practice and successful change ideas in the form of a 
change package could facilitate the spread and scale up of effective strategies across the 
organisation. This will be a pivotal component of East London NHS Foundation Trust’s 
ongoing approach.

Author details

East London NHS Foundation Trust, London, UK

conflicts of interest
The authors declare that there are no conflicts of interest.

Declaration of funding
The funding for the open access license for this article was provided by East London NHS 
Foundation Trust. No external funding was received for this work. 

references
Aurelio M, Ballingall N, Chitewe A, Heaney C, Shah A. Using quality improvement to deliver a 

systematic organisational approach to enjoying work in healthcare. British Journal of Healthcare 
Management. 2022;28(11):292–304. https://doi.org/10.12968/bjhc.2022.0072

Aurelio M, Araujo R, Zoetmann J, Moody J, Shah A. Using quality improvement to tackle the triple aim 
for children and young people with asthma: improving outcomes, experience, and costs. British Journal 
of Healthcare Management. 2023;29(8):1–12. https://doi.org/10.12968/bjhc.2022.0101

Barker PM, Reid A, Schall MW. A framework for scaling up health interventions: lessons from large-
scale improvement initiatives in Africa. Implement Sci. 2016;11:12. https://doi.org/10.1186/
s13012-016-0374-x

Key points
 ■ Using quality improvement in a structured way can enable staff and service users 

to consider their contribution to environmental sustainability and develop, test and 
measure ideas for improvement.

 ■ It is crucial to leverage existing structures and processes, such as visible and 
engaged senior leadership, and involve service users at both strategic and operational 
levels in quality improvement sustainability work.

 ■ Developing and monitoring a comprehensive measurement plan at both systemic and 
local levels is important to evidence the impact of efforts to reduce greenhouse gas 
emissions in healthcare organisations.



14 British Journal of Healthcare Management | 2024 | https://doi.org/10.12968/bjhc.2024.0034

Practice review

©
 2

02
4 

T
he

 a
ut

ho
rs

Batalden P. Getting more health from healthcare: quality improvement must acknowledge patient 
coproduction—an essay by Paul Batalden. BMJ. 2018;362:k3617. https://doi.org/10.1136/bmj.k3617

Booth A. Carbon footprint modelling of national health systems: opportunities, challenges and 
recommendations. Health Plann Manag. 2022;37(4):1885–1893. https://doi.org/10.1002/hpm.3447

Braithwaite J, Hibbert P, Blakely B et al. Health system frameworks and performance indicators in eight 
countries: a comparative international analysis. SAGE Open Med. 2017;5:205031211668651. https://
doi.org/10.1177/2050312116686516

Cottney A. Using league tables to reduce missed dose medication errors on mental healthcare of older 
people wards. BMJ Qual Improv Report. 2015;4(1):u204237.w3567. https://doi.org/10.1136/
bmjquality.u204237.w3567

Dixon-Woods M, Leslie M, Bion J, Tarrant C. What counts? An ethnographic study of infection data 
reported to a patient safety programme. Milbank Q. 2012;90(3):548–591. https://doi.org/10.1111/
j.1468-0009.2012.00674.x

Goel N, Shrestha S, Smith R et al. Screening for early onset neonatal sepsis: NICE guidance-based 
practice versus projected application of the Kaiser Permanente sepsis risk calculator in the UK 
population. Arch Dis Child Fetal Neonatal Ed. 2020;105(2):118–122. https://doi.org/10.1136/
archdischild-2018-316777

Gowers AM, Cullinan P, Ayres JG et al. Does outdoor air pollution induce new cases of asthma? 
Biological plausibility and evidence; a review. Respirology (Carlton, Victoria). 2012;17(6):887–898. 
https://doi.org/10.1111/j.1440-1843.2012.02195.x

Greenhalgh T, Papoutsi C. Studying complexity in health services research: desperately seeking an 
overdue paradigm shift. BMC Med. 2018;16(1):95. https://doi.org/10.1186/s12916-018-1089-4

Hahladakis JN, Velis CA, Weber R, Iacovidou E, Purnell P. An overview of chemical additives present in 
plastics: migration, release, fate and environmental impact during their use, disposal and recycling. J 
Hazard Mater. 2018;344:179–199. https://doi.org/10.1016/j.jhazmat.2017.10.014

Huang Y, Zhu M, Ji M et al. Air pollution, genetic factors, and the risk of lung cancer: a prospective 
study in the UK Biobank. Am J Respir Crit Care Med. 2021;204(7):817–825. https://doi.org/10.1164/
rccm.202011-4063OC

Kostal G, Shah A. Putting improvement in everyone’s hands: opening up healthcare improvement by 
simplifying, supporting and refocusing on core purpose. Br J Healthc Manag. 2021;27(2):1–6. https://
doi.org/10.12968/bjhc.2020.0189

Kotcher J, Maibach E, Miller J et al. Views of health professionals on climate change and health: a 
multinational survey study. Lancet Planet Health. 2021;5(5):e316–e323. https://doi.org/10.1016/
S2542-5196(21)00053-X

Langley GJ, Moen R, Nolan KM et al. The improvement guide: a practical approach to enhancing 
organizational performance. Hoboken (NJ): John Wiley and Sons; 2009

Lelieveld J, Klingmüller K, Pozzer A et al. Cardiovascular disease burden from ambient air pollution in 
Europe reassessed using novel hazard ratio functions. Eur Heart J. 2019;40(20):1590–1596. https://doi.
org/10.1093/eurheartj/ehz135

Lenzen M, Malik A, Li M et al. The environmental footprint of health care: a global assessment. Lancet 
Planet Health. 2020;4(7):e271–e279. https://doi.org/10.1016/S2542-5196(20)30121-2

Lorenz KA, Shapiro MF, Asch SM, Bozzette SA, Hays RD. Associations of symptoms and health-
related quality of life: findings from a national study of persons with HIV infection. Ann Intern Med. 
2001;134(9_Part_2):854–860. https://doi.org/10.7326/0003-4819-134-9_part_2-200105011-00009

Manera K, Hanson CS, Gutman T, Tong A. Consensus methods: nominal group technique. In: Liamputtong 
P (ed). Handbook of research methods in health social sciences. Singapore: Springer; 2019

Mannion R, Davies H, Freeman T et al. Overseeing oversight: governance of quality and safety by 
hospital boards in the English NHS. J Health Serv Res Policy. 2015;20(1_suppl):9–16. https://doi.
org/10.1177/1355819614558471

Mortimer F, Isherwood J, Wilkinson A, Vaux E. Sustainability in quality improvement: redefining value. 
Future Healthc J. 2018;5(2):88–93. https://doi.org/10.7861/futurehosp.5-2-88

Müller F, Skok JI, Arnetz JE, Bouthillier MJ, Holman HT. Primary care clinicians’ attitude, knowledge, 
and willingness to address climate change in shared decision-making. J Am Board Fam Med. 
2023;37(1):25–34. https://doi.org/10.3122/jabfm.2023.230027R1

National Institute for Health and Care Excellence. Environmental impact report: medicines optimisation. 
2024. https://tinyurl.com/3b29tcbd (accessed 23 July 2024)

NHS England. Pharamceutical waste reduction in the NHS. 2015. https://www.england.nhs.uk/
wp-content/uploads/2015/06/pharmaceutical-waste-reduction.pdf (accessed 22 July 2024)



15 British Journal of Healthcare Management | 2024 | https://doi.org/10.12968/bjhc.2024.0034

Practice review

©
 2

02
4 

T
he

 a
ut

ho
rs

NHS England. Creating the culture for innovation: a practical guide for leaders. 2017. https://tinyurl.
com/453t659c (accessed 15 July 2024)

NHS England. How to produce a green plan: a three-year strategy towards net zero. 2021. https://tinyurl.
com/5ytkk5zy (accessed 2 July 2024)

NHS England. Health technical memorandum 07-01: safe and sustainable management of healthcare 
waste. 2024. https://tinyurl.com/22mf8mem (accessed 15 July 2024)

NHS England, NHS Improvement. Delivering a ‘net zero’ National Health Service. 2020. https://www.
england.nhs.uk/greenernhs/wp-content/uploads/sites/51/2020/10/delivering-a-net-zero-national-health-
service.pdf (accessed 2 July 2024)

Nolan TW, Resar R, Haraden C, Griffin FA. Improving the reliability of health care. Boston (MA): 
Institute for Healthcare Improvement; 2000

Ocloo J, Garfield S, Dawson S, Dean Franklin B. Exploring the theory, barriers and enablers for patient 
and public involvement across health, social care and patient safety: a protocol for a systematic review 
of reviews. BMJ Open. 2017;7(10):e018426. https://doi.org/10.1136/bmjopen-2017-018426

Paut Kusturica M, Jevtic M, Ristovski JT. Minimizing the environmental impact of unused 
pharmaceuticals: review focused on prevention. Front Environ Sci. 2022;10:1077974. https://doi.
org/10.3389/fenvs.2022.1077974

Pichler PP, Jaccard IS, Weisz U, Weisz H. International comparison of health care carbon footprints. 
Environ Res Lett. 2019;14(6):064004. https://doi.org/10.1088/1748-9326/ab19e1

Provost L, Bennet B. What’s your theory? Qual Progr. 2015;48(7):36–43

Provost LP, Murray SK. The health care data guide: learning from data for improvement. Hoboken (NJ): 
John Wiley and Sons; 2022

Ramirez B, West DJ, Costell MM. Development of a culture of sustainability in health care organizations. 
J Health Organ Manag. 2013;27(5):665–672. https://doi.org/10.1108/JHOM-11-2012-0226

Renger R, McPherson M, Kontz-Bartels T, Becker KL. Process flow mapping for systems improvement: 
lessons learned. Can J Program Eval. 2016;31(1):109–121. https://doi.org/10.3138/cjpe.267

Rizan C, Mortimer F, Stancliffe R, Bhutta MF. Plastics in healthcare: time for a re- evaluation. J R Soc 
Med. 2020;113(2):49–53. https://doi.org/10.1177/0141076819890554

Roughan LA, Stafford J. Demand and capacity in an ADHD team: reducing the wait times for an 
ADHD assessment to 12 weeks. BMJ Open Qual. 2019;8(4):e000653. https://doi.org/10.1136/
bmjoq-2019- 000653

Royal College of Physicians. A strategy for quality: 2011 and beyond. London: Royal College of 
Physicians; 2011

Royal College of Psychiatrists. Our planet’s climate and ecological emergency. 2021. https://tinyurl.
com/3sc2s59p (accessed 25 July 2024)

Scottish Government. Frailty improvement and implementation programme change package. 2022. https://
ihub.scot/media/9655/20221019-fiip-change-package-full-version-v10.pdf (accessed 23 July 2024)

Shah A. Using data for improvement. BMJ. 2019; 364:l189. https://doi.org/10.1136/bmj.l189

Shah A. How to move beyond quality improvement projects. BMJ. 2020;m2319. https://doi.
org/10.1136/bmj.m2319

Smotherman C, Sprague B, Datta S et al. Association of air pollution with postmenopausal breast cancer 
risk in UK Biobank. Breast Cancer Res. 2023;25(1):83. https://doi.org/10.1186/s13058-023-01681-w

Spooner R, Glover Williams A, Roome C. Improving the environmental sustainability of 
paediatric care. Arch Dis Child Educ Pract Ed. 2023;108(3):218–224. https://doi.org/10.1136/
archdischild-2021-322933

Taylor-Watt J, Cruickshank A, Innes J, Brome B, Shah A. Reducing physical violence and developing 
a safety culture across wards in East London. Br J Ment Health Nurs. 2017;6(1):35–43. https://doi.
org/10.12968/bjmh.2017.6.1.35

United Nations Framework Convention on Climate Change. Taking stock of progress - September 2022. 
First joint progress report across UN-backed global climate campaigns: race to resilience and race to 
zero. 2022. https://tinyurl.com/4wr2ssfh (accessed 23 July 2024) 

United States Environmental Protection Agency. Greenhouse gases equivalencies calculator - calculations 
and references. 2024. https://tinyurl.com/d795fmdn (accessed 15 July 2024)

van Daalen KR, Romanello M, Rocklöv J et al. The 2022 Europe report of the Lancet Countdown 
on health and climate change: towards a climate resilient future. Lancet Public Health. 
2022;7(11):e942–e965. https://doi.org/10.1016/S2468-2667(22)00197-9

Walugembe DR, Sibbald S, Le Ber MJ, Kothari A. Sustainability of public health interventions: where are 
the gaps? Health Res Policy Sys. 2019;17(1):8. https://doi.org/10.1186/s12961-018-0405-y



16 British Journal of Healthcare Management | 2024 | https://doi.org/10.12968/bjhc.2024.0034

Practice review

©
 2

02
4 

T
he

 a
ut

ho
rs

appendix 1. Green plan driver diagram for system-level improvement to sustainability.

Co-design

Building capacity

Investment

Networks

Research

Prevention

Health inequalities

Access

Digital transformation

Low-carbon interventions

Staff travel

Business travel

Suppliers

Patient travel

Training

Standards

Plastic

Equipment

Prescribing practice

Transport

Greener medications

Influence supply

Energy, heat and lighting

Waste

Allotment and gardens

Food

Workforce and system 
leadership

Sustainable models of care

Travel and transport

Procurement

Medicines

Estates and facilities

Reduce direct and 
indirect greenhouse 

gas emissions by 
40% by 2025


