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Background: It has been declared by both United Nations and World Health Organization that global
warming is a major threat to public health. Therefore, the carbon footprint caused by the healthcare system
in the United Kingdom has been planned to be reduced to zero by 2040. There are at least several
interventions at healthcare professionals’ disposal that may support the current NHS agenda to reduce its
carbon emissions.  

Guidelines: There are several points to consider while facilitating a discussion about an environmental impact
of inhalers with patients. The most important being: good asthma or COPD symptoms control, education
about inhalers and their carbon footprint, safe disposal of the inhalers and possibility to change them to more
environmentally friendly alternatives, if clinically appropriate.
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Introduction        
Global warming has been declared by United Nations
as a major threat to human existence.1 The emission
into the Earth’s atmosphere of gases such as: carbon
dioxide (CO2), nitrous oxide (N2O), ozone, methane,
water vapour and fluorinated gases has already
increased an average temperature of the surface by
1.18  degrees Celsius since the end of 19th century
mainly due to the human activity.2 Global climate
crisis is affecting many aspects of human existence.
Public health implications are particularly alarming,
as air and water pollution, draughts, leading to
increasing number of fires, prolonged pollen seasons
are only a few to mention. In fact in 2015 World
Health Organization declared global warming as the
greatest threat to public health in 21st century.3 Rather
ironically, it is estimated that healthcare is responsible
for 3-8% of all the greenhouse gases emitted.4 It

should not come as a surprise that the National
Health Service announced in January 2019 its long
term plan followed in October 2020 by the Delivering
“Net Zero” NHS report detailing the roadmap to
reduce the carbon footprint of NHS to zero by 2040.5,6

Worth mentioning at this point is that medicines
account for 25% of all NHS emissions (20%-production,
transport, disposal of them, 3%-inhalers (at the point
of use), 2%-anaesthetic gases (also at the point of
use).6 Network Contract Directed Enhanced Service
stipulates that Structured Medication Reviews
should include discussions about environmental
impact of inhalers.7 To facilitate those discussions
the National Institute for Health and Care Excellence
(NICE) has developed the Asthma Patient Decision
Aid which also takes an environmental impact of
inhalers into consideration.8 One of the initiatives
focusing on overall environmental impact of
healthcare is Pharmacy Declares which supports all
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pharmaceutical organisations in developing solutions
with reduced environmental impact.9

The main reason why some of the inhalers are so
unfavourable in terms of their carbon footprint is
hydrofluorocarbons (HFC). They are chemically similar
to chlorofluorocarbons (CFC) responsible for ozone
layer degradation and they are used as propellants in
the inhalers that allow administration of the dose
and its deposition in lungs. The HFC propellant that
is the most commonly used is HFA-134a (1,1,1,2-
Tetrafluoroethane). It is estimated that HFA-134a
has a 100-year global warming potential 1300x higher
than CO2.10 HFA-227 is also used, although it is less
common, but it has a 2.5 fold higher carbon footprint
than HFA 134a.10 As an example, a single Ventolin®
Evohaler® inhaler containing 200 puffs (100 doses) and
containing HFA-134a as the propellant is estimated to
have a carbon footprint equivalent to 25 kg of CO2
which is similar to a car trip of 175 miles in an average-
sized vehicle.11

It is important to remember that HFCs are only used in
metered dose inhalers (MDI) and breath-actuated
MDIs. They are not used in dry powder inhalers (DPI)
where dose is activated by sharp inhalation, soft mist
inhalers (SMI) or solutions for nebulisation.   

Recommendations        
There are at least several things that healthcare
professionals and patients are able to do to reduce the
carbon footprint of the inhalers such as:

• reviewing patients symptoms and their inhalation
technique in line with clinical guidelines at each
visit. It is also a very good practice to check
patients’ smoking status, lifestyle (particularly
exercise) and body weight;

• using a spacer devices for MDIs to facilitate the
inhalation technique;

• when initiating a new inhaler, prescribing inhalers
with lower carbon footprint if appropriate (in
accordance with the local formulary);

• educating patients on the difference between
reliever and preventer inhalers as reducing the use
of MDI relievers will reduce the carbon footprint;

• prescribing or dispensing MDIs in smaller canisters,
if available (consult community pharmacist);

• disposing of the inhalers properly (both empty and
unused). There are some recycling schemes
available in a few areas, so it is a good idea to check
locally. Manufacturers are also in the process of
developing the recycling services.

• prescribing a stronger dose (eg. beclometasone
200 mcg/actuation as one puff twice a day instead
of beclometasone 100mcg/actuation as two
puffs twice a day). Caution needs to be exercised,
however,  as patient would not be able to step the
treatment down should they require to do so.

• using a combination inhaler, if appropriate, in place
of two separate ones;

• looking after the inhalers - using them until they are
empty, not losing them and ordering only if required;

• The biggest impact, however, will come from
switching the MDIs to DPIs. Not only do DPIs have
significantly lower carbon footprint but it has been
demonstrated that inhalation technique is better in
comparison to MDIs.12 In most formularies across
the UK there are dry powder equivalents of most of
the MDIs. It is estimated that as of May 2021 that
over 57% of all inhalers are prescribed as MDIs
(excluding salbutamol).13 If it is compared with
countries such as Sweden where less than 10% of
all inhalers are prescribed as MDIs14 and the fact
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that UK is still leading in the number of respiratory
diseases related deaths15 there is clearly a scope to
improve in that area.

• Patients should certainly not feel guilty if they need
to use the MDI. It is worth reminding those patients
that if their inhalers are used correctly and
symptoms are under control, it is still favourable
than poor control which may lead to increased
number of hospital admissions.

• referring patients that were prescribed a new inhaler
to the New Medicines Service provided by local
community pharmacies and educating them how
to use it correctly;

• educating and raising awareness among patients,
their carers and other healthcare professionals
about the environmental impact of MDIs.

It is, however, important to remember that any
changes of inhalers must be clinically appropriate
first, before taking any environmental impact into
consideration. Any decision about the change of
inhaler must be in line with current national and local
guidelines and within the licence of particular product.
Certainly, stopping use of the inhaler by patients is
also not recommended if that decision is only based
on carbon footprint concerns. It is important to
recognise that  certain groups of patients such as very
young children and elderly or frail patients may not be
able to use DPIs as they require quick and sharp
inhalation of the dose.
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