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Critical care must move to a way of working that recognises climate change is a 
medical emergency, necessitating us all to put sustainability at the forefront of our 
actions as a multidisciplinary team working together in the best interests of our 
patients, our environment and our resources.
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Planetary Health and Public Health 
People’s health depends on the health of the 
planet. The ever-escalating climate crisis 
negatively impacts public health, from the 
direct impact of extreme weather events, 
including heatwaves, wildfires, droughts, 
hurricanes, rising sea levels and flooding 
(Romanello et al. 2022) to the indirect 
impacts of climate-change-instigated 
migration and conflict. The United Nations 
(UN) recognises the urgent need to resolve 
human-induced climate change in their 
Framework Convention on Climate Change 
(UNFCCC), Intergovernmental Panel 
on Climate Change (IPCC), and annual 
Conference of the Parties (COP) (UN 
Climate Change 2023). The COP26 Health 
Programme included five priority initia-
tives for improving the climate crisis: 1) 
building climate resilient health systems; 
2) developing low carbon sustainable 
health systems; 3) adaption research for 
health; 4) inclusion of health priorities in 
Nationally Determined Contributions; and 
5) raising the voice of health profession-
als as advocates for stronger ambition on 
climate change (WHO Climate Change 
and Health 2021). 
	 We are in a critical decade, with the IPCC 
(2023) highlighting that despite challenges 
thus far, it is not too late to restrict global 
warming to 1.5°C by 2030 through “rapid 
and deep emissions reductions across all 
sectors of the global economy” (Stiell 2023). 
Otherwise, the human health issues resulting 

from the climate crisis will worsen, leading 
to both an environmental catastrophe and 
a global public health medical emergency 
(Howard et al. 2023). However, climate 
change is not the only interlinked plan-
etary and public health concern. To avoid 
‘carbon tunnel vision’, a holistic approach 
to environmental sustainability should also 
address ecosystem issues related to water, 
land, atmosphere, biosphere and resource 
availability (Deivanayagam and Osborne 
2023; Fang et al. 2022). Furthermore, 
social justice issues can be both a cause 
and an effect of ecological problems with 
interrelated public health implications 
(Figure 1). It is also unethical how people 
in low-income countries often experience 
the worst impacts of climate change, and 
yet they contribute minimally to planetary 
damage (Chapman and Ahmed 2021).   

Environmental Sustainability and 
Intensive Care
Intensive care clinicians and managers 
must become more aware of the intrinsi-
cally linked planetary and public health 
problems in Figure 1 to understand better 
how they can actively participate in both 
mitigation by reducing healthcare’s envi-
ronmental footprint (ANZICS 2022) and 
adaptation by adjusting to current and 
future ecological issues (Bein et al. 2020), 
as outlined in Table 1. 
	 The ‘People, Planet and Profit’ model 
recognises the interconnectivity of finan-

cial, social and ecological systems, with 
sustainable resourcing of one element 
impacting and being co-dependent on 
the others (Elkington 2002; Oung 2022). 
The true success of all sectors, including 
healthcare, requires this triple-bottom-line 
philosophy. Still, clinicians and healthcare 
managers have not yet widely normalised 
addressing environmental sustainability, 
despite healthcare causing 4.4% of the 
total greenhouse gas emissions globally 
(Karliner et al. 2019) and intensive care 
generating a significantly high environ-
mental footprint (McGain et al. 2018; 
McGain et al. 2020). We must urgently 
move environmental sustainability from 
the fringe to the centre ground in intensive 
care. This means a new way of thinking 
to prioritise sustainability in all aspects 
of clinical care, including purchasing 
and using drugs and equipment, using 
energy efficiently (with renewable sources 
where possible) and dealing with waste. 
Healthcare should not be resting on its 
laurels, believing it already does enough 
good on behalf of others; in relation to 
environmental sustainability, we need less 
tokenism and more implementation. What 
was viewed previously as "hippy green" 
activism should now rapidly transition 
into mainstream realism.
	 Placing sustainability into the centre 
ground in how we work, think, and approach 
healthcare cannot be restricted solely to 
interested individuals; instead, it needs 
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to involve the entire multidisciplinary 
team. Managers and non-clinical facing 
staff are at least as necessary, if not more 
important, than nurses, pharmacists, allied 
health professionals, assistant roles and 
doctors. It is incorrect to view sustainability 
as more expensive than continuing as we 
are – far from it. If done well, sustainable 
healthcare can deliver better patient care, 
save resources and money, add social value, 
and generate less waste (Mortimer et al. 
2018). 

Operationalising Intensive Care 
Sustainability 
What does putting sustainability into the 
centre ground mean, though? Operationalis-
ing sustainability by changing platitudes into 
actions requires leadership and teamwork 

between directorate management, estates, 
waste, pharmacy, procurement and all roles 
working in an intensive care unit (Trent 
et al. 2023). A multi-disciplinary intensive 
care sustainability team can be set up and 
linked with other directorates and an 
overarching hospital sustainability team. 
Before absolving individual responsibility 
by assuming sustainability teams cover 
everything, it is essential to remember that 
responsibility is simultaneously individual 
and collective and that agreed intensive care 
sustainability actions should be coordinated 
to be most effective (Stamps et al. 2020). 
For example, the critical care unit at the 
University Hospital of Wales has a carbon 
footprint of approximately 1% of the Health 
Board’s total carbon footprint. This hospi-
tal’s intensive care unit can and has made 

efficiencies, including turning computers 
off overnight, using light-emitting diode 
bulbs, and not fully charging unnecessary 
electrical equipment at all times. Without 
coordination with other directorates and 
wide rollout across a hospital site, the 
efficiencies made in intensive care will be 
very small but still important as part of a 
whole system approach. 
	 Another example of operationalising 
healthcare sustainability is the ‘gloves off ’ 
campaign initiated by nurses in Great 
Ormond Street Hospital, London who 
demonstrated that decreasing unnecessary 
non-sterile glove use saves money and 
reduces waste (Greener NHS 2020; NHS 
England 2018). The critical care team in 
the University Hospital of Wales spends in 
excess of £100,000 on non-sterile gloves. 
Reducing inappropriate gloves use by 20% 
could save £20,000 without impacting 
patient care and decreasing the critical care 
unit's environmental footprint. Rolling out 
a 'gloves off ' campaign in intensive care 
units across a region, network or country 
would significantly improve environmen-
tal sustainability and achieve significant 
financial savings without impacting patient 
care. To do so requires education for glove 
users, coordination within teams, good 
role models and clear leadership. 
	 Zentensivism is a concept used to 
delineate a different way of practising 
intensive care; with less intervention and 
more compassion (Ahrens 2021; Siuba et 
al. 2020). Fewer tests do not mean less care. 
Tests should be considered in terms of ‘is this 
test justified’ and ‘will the result of this test 
change my management’ or will watching 
and waiting provide better holistic patient 
and family-centred care? Zentensivism was 
not initially connected to sustainability, 
but there is a clear link between sustain-
ability and fewer tests, better recognition of 
when further interventional care will not 
improve the patient’s outcome and earlier 
initiation of end-of-life care as the most 
appropriate course of action. Patients in 
intensive care have a proportionately high 
mortality rate (Detsky et al. 2017). If those 
most at risk of dying can be identified more 
clearly and earlier, we can deliver better, 
more sustainable care. This principle also 

Figure 1. Planetary health, social justice, public health and healthcare delivery intercon-
nectivity
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Mitigation 

Decreasing the
 environmental impact of 

intensive care services

Reduce the demand for intensive care through health promotion and preventative 
measures to reduce admissions into intensive care and facilitate early discharge out 
of intensive care 
Use lean delivery, ‘Zentensivism’ (less is more) and Goldilocks principle (not too much 
or too little but just right) to minimise waste and ensure care is patient-centred and 
clinically appropriate  
Use environmentally friendly products and processes where possible in the intensive 
care unit
Follow a circular economy approach in intensive care where possible:  refuse, reduce, 
reuse, repair, refurbish, remanufacture, repurpose, recycle and recover energy  
Consider which intensive care unit equipment and supplies have a high environmental 
footprint and liaise with industry and researchers to find alternative sustainable solutions 
Embed environmental sustainability into quality improvement initiatives using SusQI 
methodology
Integrate environmental sustainability into undergraduate and post-graduate educa-
tion for all disciplines, along with education for healthcare assistants, technicians and 
support roles
Provide leadership for environmental sustainability at intensive care departmental 
and executive hospital levels through strategic guidance and resources to enable the 
intensive care unit to reach environmental targets that are specific, measurable, achiev-
able and meaningful to staff

Adaption

Intensive care unit preparation 
for current and future planetary 

health issues

Emergency planning for extreme environmental events – consider how the hospital and 
intensive care unit would manage sudden and sustained disruption to the availability of: 
 	 ·	 Electricity, gas and water 
	 ·	 Medicines, equipment, other healthcare supplies, food and water 
	 ·	 Transport of patients, family and staff
	 ·	 Waste disposal 
Emergency planning for environmentally caused illness, infections and trauma – 
consider how the intensive care unit would manage a sudden and sustained increased 
demand for:
	 ·�	� Bed capacity and required staffing for a large rise in the number of critically ill 

patients
	 ·	 Isolation rooms and personal protective equipment for infectious diseases
	 ·	� Equipment for more patients, including ventilators, renal replacement therapy 

machines, intravenous pumps, medicines, oxygen, fluids and nutrition
	 ·	 Psychosocial support for patients, family and staff members 
Future-proof planning for resource scarcity – consider which intensive care equip-
ment and supplies depend on consumables, rare metals and fossil fuels and liaise with 
industry and researchers to find alternative sustainable solutions.

Table 1. Environmental issues: adaption and mitigation for intensive care units

applies to whether intensive care should 
play a role at the outset of critical illness; 
nearly all of us will be critically ill before 
we die, but that does not mean nearly all 
of us should receive critical care as the 

best care option. Medicine and wider 
society need to engage better about what 
is possible and, in a broader sense, what 
is most appropriate and sustainable at the 
end of life. 

Tools and Resources for Sustainable 
Intensive Care
There are resources now available to clini-
cians, managers, researchers and educators 
which explicitly relate to environmental 
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sustainability. The following is a list of 
intensive care-specific resources to help 
guide planning, implementing and evaluat-
ing environmental sustainability initiatives 
for intensive care units:
	 ·	� A Beginner’s Guide to Sustainability 

in the ICU (ANZICS 2022).
	 ·	� Critical Care Susnet – sustainability 

network hosted by the Centre for 
Sustainable Healthcare and endorsed 
by the Intensive Care Society and 
British Association of Critical Care 
Nurses (CSH Networks 2023).

	 ·	 �My Green ICU collection for the 
European Society of Intensive Care 
Medicine’s Intensive Care Medicine 
journal (Bein and McGain 2023).

	 Those wanting to improve the environ-
mental sustainability of their local unit 
should also consider indirectly relevant 
resources which fit the ethos of stewardship, 
‘less is more’, the Goldilocks Principle (not 
too much, not too little and just the right 
amount of intervention) and complication 
prevention. For instance, the ICU Liberation 
bundle (Society of Critical Care Medicine 
2020), ventilator-associated pneumonia 
bundle (Mastrogianni et al. 2023), antimi-
crobial stewardship (Murphy et al. 2022) 
and fluid stewardship (Hawkins et al. 
2020) all promote a speedier recovery for 
the critically ill with fewer complications 
and less resource use, thereby lowering the 
environmental footprint of an intensive 
care unit stay. Initiatives to reduce inap-
propriate intensive care unit admissions 
and enhance timely discharge can also be 

developed using a sustainability lens. 
	 There are a variety of environmental 
sustainability resources, organisations and 
events that are relevant to all healthcare 
areas, including intensive care, such as:
	 ·	� SusQI Framework – model to 

embed sustainability within qual-
ity improvement to address envi-
ronmental sustainability, reduce 
financial cost and add social value 
while improving healthcare quality 
with free resources and templates. 

	 ·	� Centre for Sustainable Healthcare 
– engages healthcare profession-
als, service users and the wider 
community to understand better 
the interconnectivity between 
health and the environment and 
work towards reducing healthcare’s 
resource footprint. 

	 ·	 �Health Care Without Harm – an 
international organisation with 
regional sections for América Latina 
(Spanish and Portuguese versions), 
Asia, Europe and US-Canada and 
publications and resources translated 
into multiple languages.

	 ·	� Centre for Sustainable Health Systems 
– supports research, education, 
communities of practice, strategic 
initiatives and events related to 
promoting sustainable healthcare. 

	 ·	� Nordic Centre for Sustainable 
Healthcare – brings together stake-
holders, organisations and projects 
to provide a network and platform 
for promoting ecologically sustain-

able healthcare.
	 ·	 �Healthcare Ocean – provides advo-

cacy, education and collaboration 
to reduce the unintentional oceanic 
damage caused by the procurement 
and delivery of healthcare. 

	 ·	 �WHO Health-care waste – World 
Health Organization guidance 
on ensuring safe and sustainable 
healthcare waste management. 

Conclusion
Intensive care units use proportionately 
excess amounts of energy, consumables, 
medicines and staff in our care processes, 
and we generate large amounts of waste. 
We must recognise how intensive care’s 
environmental footprint contributes to 
poor planetary health. It is time for environ-
mental sustainability to become an urgent 
central focus in delivering intensive care 
services to minimise the damage caused 
to our environment whilst also providing 
the best and most appropriate care for the 
critically ill. 
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