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Many clinicians, concerned about climate change, have 
focussed their attention onto single-use medical items, 
given the large amounts of waste they produce [1]. 
Since the 1990s, the use of single-use items has swelled 
due to infection control concerns, especially due to the 
emergence of variant Creutzfeldt–Jakob disease (vCJD). 
Recent guidance, however, does not support the use of 
single-use items to reduce the risk of vCJD transmis-
sion in surgery [2], nor are reusable items considered to 
be a risk factor for surgical site infections [3]. Thus, pro-
vided that standard infection prevention concerns can be 
managed, choices between using single-use and reusable 
items can be focussed upon their respective economic 
and environmental costs.

When comparing the environmental impacts of alter-
natives, we tend to focus on those things that are most 
visible. For example, people often think that single-use 
coffee pods have a worse carbon impact compared to 
other options because we focus on their visible waste. 
In fact, based on typical serving volumes for cups of 
coffee, pods appear to have the lowest carbon footprint 
(home filtered > French press > espresso > pod) [4]. This is 
because the main impact from a cup of coffee arises from 
agriculture and growing coffee, with the impact of a pod’s 
packaging being offset by the lower quantity of coffee 
that they contain to provide their typical serving volume.

To determine environmental impacts, we therefore 
need to consider whole systems. Environmental life cycle 
assessment (LCA), under an international standard (ISO 
14040), wholistically quantifies emissions from all phases 
of the life cycle: raw material extraction (e.g., mining), 

material processing (e.g., steel mills) manufacturing 
materials into individual items (e.g., syringes), their use, 
and their disposal.

There have been several LCA studies investigating the 
carbon footprint of single-use vs. reusable medical items 
[5–7]. These have shown that single-use items have a 
greater impact from raw material extraction and manu-
facturing compared to reusables. As an example, based 
on 300 uses of an item such as scissors, a reusable item 
only needs to be manufactured once compared to the 300 
times needed for the single-use item (Fig.  1). Using the 
same example, the same holds true at end-of-life, with 
300 disposals (e.g. collection, incineration, etc.) being 
required for single-use items compared to the one for the 
reusable.

The environmental impact for reusable items primar-
ily occurs during the less visible use phase, when instru-
ments are washed and sterilised before reuse. Steam 
sterilisation, the most used sterilisation method, uses 
large quantities of energy to enable the phase change 
between liquid water to steam. For electric steam steri-
lisers, geographic location and the emissions intensity 
of the electricity grid running them (high-emission fos-
sil fuels vs. low-emission renewable energy) is crucial in 
determining whether single-use or reusable items are 
better [8].

As an example, in Victoria, Australia, where the major-
ity of electricity is generated by the combustion of brown 
coal (high CO2 emissions per kilowatt-hour), single-use 
items are preferable to reusable because the impact from 
sterilising an item is greater than manufacturing and dis-
posing a comparable single-use item. In locations where 
electricity grids contain less fossil fuels (coal and gas), 
and instead have higher concentrations of renewable and 
nuclear energy, reusable items are preferable. Renewable 
energy makes reusables better.
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Of what relevance is this discussion about reusable 
equipment to the practising physician in the intensive 
care unit (ICU)? Well, not all ICUs are 100% single use. 
There are many ICUs across low-, middle-, and high-
income countries where reusable devices still exist, 
including blood pressure cuffs, face masks, infection 
prevention and sterile surgical gowns, and laryngo-
scopes. For all four of these devices/items it is known 
that reusable variants can have a lower carbon footprint 
[1].

When using chemical sterilisation, such as ethylene-
oxide gas or glutaraldehyde solution for bronchoscopes, 
reusable equipment will typically always have a lower car-
bon footprint compared to single use. The only time that 
reusable ICU equipment, such as central venous catheter 
insertion kits, will have a higher carbon footprint than 
single use is when steam sterilisers are used inefficiently, 
and/or coal is used as a steriliser electricity source [9]. 
This is also the case when plasma sterilisers are used, 
given they also use large quantities of electricity. Thus, as 
we transition away from fossil fuels it becomes more and 
more beneficial from a carbon perspective to replace dis-
posable equipment with reusables. In fact, given Europe’s 
high renewable and nuclear electricity generation (61.3%) 
[10], the time to commence that transition to reusable 
ICU equipment is already here. As Hemberg et  al. have 
recently shown, in a country such as Sweden, with a very 
high renewable electricity source, the carbon emissions 
from inserting a central line with a reusable insertion kit 
and gown is less than 1/5th that of a single use kit and 

gown [11]. And yet, even in Sweden the use of such reus-
able equipment appears relatively infrequent [11].

Focusing on ICU equipment, there are large gaps in 
our knowledge of the extent of potential savings mov-
ing from single use to reusables. A recent meta-analysis 
of single vs. reusable healthcare products found only 27 
studies for healthcare in total, five of which were relevant 
to ICU medical devices, and a further eight for personal 
protective equipment (PPE) [12]. Because of this pau-
city of knowledge, detailed LCA’s need to be performed 
quantifying the carbon footprints of all ICU equipment 
and their reusable alternatives, so lower carbon models 
of care can be identified. Initiatives such as the Health-
careLCA database seek to provide such data [13], but 
currently it only acts as a repository for published infor-
mation, and does not include any critical evaluation of 
the reported studies. As such, and as HealthcareLCA 
itself states “Recorded impact values should therefore be 
interpreted with caution” [13].

The United Nations (UN) secretary general recently 
stated “The era of global warming has ended; the era of 
global boiling has arrived” [14]. It’s time for every clini-
cian to head towards more environmentally sound prac-
tice. Avoiding unnecessary and low value healthcare is a 
vital part of that transition, alongside encouraging reus-
able equipment sterilised with renewable energy!

Author details
1 Departments of Anaesthesia and Intensive Care Medicine, Western Health, 
Footscray, VIC, Australia. 2 Faculty of Medicine, Dentistry and Health Sciences, 

300 x disposal

1 x disposal

300 x reuse1 x manufacture1 x raw material

washing sterilization

300 x use300 x manufacture300 x raw material

Fig. 1  Life cycle comparison of single use vs. reusable scissors for 300 uses
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