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AT THE END OF THIS TALK, YOU WILL BE ABLE TO

Discuss
the environmental impact of 

inhaler therapy

Identify
three concrete steps you can take 

to reduce the climate impact of 

your practice

Know
That ‘Green Care is Great Care"



CLIMATE CRISIS



THE TIMES THEY ARE 
A-CHANGIN’

• (Bob Dylan was 

right)

• Global mean 

temperature rise of 

1.1C above pre-

industrial levels



IT IS HERE. IT IS NOW.

• The Climate Crisis is 

the single greatest 

threat to humanity in 

the 21st century 

(Costello, 2009)

• Global trend towards 

worsening health 

outcomes – including 

Canada  (The Lancet 

Countdown, 

October 2022)The Lancet Countdown, November 2019

https://pubmed.ncbi.nlm.nih.gov/19447250/
https://www.cma.ca/news/taking-health-centered-approach-climate-change-2022-lancet-report
https://www.cma.ca/2019-lancet-countdown-health-and-climate-change-policy-brief-canada


IN 2021 ALONE
DID I MENTION THERE’S ALSO AN ONGOING 
GLOBAL PANDEMIC?



WHAT ABOUT 
HEALTHCARE 
THOUGH?

• On one hand, we need to manage the health 

impacts of the climate crisis

• On the other hand…

• Healthcare system generate terrific GHG 

emissions

– Canada’s health care system is responsible 

for 33 million tonnes of CO2 equivalents 

yearly … or 4.6% of the national total! 

(Eckelman et al, 2018)

• 25% of total life cycle healthcare GHG emissions 

in Canada come from prescription and non-

prescription drugs (Eckelman et al, 2018)

https://doi.org/10.1371/journal.pmed.1002623
https://doi.org/10.1371/journal.pmed.1002623


OUR GREATEST OPPORTUNITY



METERED-DOSE 
INHALERS

This Photo by Unknown Author is licensed under CC BY-SA-NC

https://spesialis-paru.id/id/video-senam-asma-indonesia/
https://creativecommons.org/licenses/by-nc-sa/3.0/


A BRIEF HISTORY OF MDIS 

1950s

• 1956 MDIs first introduced

• CFC propellants used

1990s

• 1987 Montreal protocol to reduce ozone depleting chemicals

• MDI propellant changed to HFA

2000s

• 1997 Kyoto protocol to reduce GHG emissions

• Boom of inhaler innovation with varying degrees of uptake

(Stein & Thiel, 2017)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5278812/


Source: https://cascadescanada.ca/resources/all-topics/inhalers/infographics-posters-inhalers/



ARE THEY REALLY 
THAT BIG OF A 
DEAL…?

• 3.5% of NHS carbon 

footprint comes exclusively 

from Metered Dose Inhalers 

(Tennison et al, 2021)

https://doi.org/10.1016/S2542-5196(20)30271-0


Year
Number of 

MDIs 

Number of 

DPIs/SMIs

Total Carbon 

Footprint

(tCO2e)

Percentage of 

Footprint from 

MDIs (%)

Fraser Health 

Carbon 

Footprint 

(tCO2e)

Percentage of Fraser 

Health Footprint (%)

2016 384,700 174,852 9,475 98.9 37,143 25.5

2017 395,345 186,152 9,795 98.9 40,547 24.1

2018 400,543 194,578 9,985 98.8 37,384 26.7

2019 409,073 201,828 10,225 98.7 37,529 27.2

2020 420,199 225,421 10,510 98.5 39,876 26.3

2021 354,704 214,383 8,940 98.3 41,228 21.7

Annual 

Average

394,094 199,536 9,822 98.7 38,951 25.2

Fraser Health Authority 
INHALER DISPENSATION AND EMISSIONS DATA 
(2016–2021)

Slide borrowed with gratitude

From Darryl Quantz

Public Health, FHA

9822 (tCO2e) is equivalent to 

39,236,165 km driven by an 

average gasoline-powered 

passenger vehicle



A SINGLE BC HEALTH AUTHORITY’S 
INHALER USE IS EQUIVALENT TO…

Driving around the 

circumference of the 

earth 979 times



WORLDWIDE…

1 ton HFA134a = 1,300 tons CO2

800 million inhalers are produced yearly worldwide 
(MTOC, 2018)

… over 13 BILLION tons CO2e

https://ozone.unep.org/sites/default/files/2019-04/MCTOC-Assessment-Report-2018.pdf


NOT ALL INHALER DEVICES ARE MADE EQUAL



SOME (MORE) MDI CONCERNS
• Exorbitant carbon footprint

• Require complex coordination techniques to achieve a clinically effective dose

– Critical handling error compromising drug delivery in 44% of MDI uses; 

compared to 21% for DPI (Diskus) (Molimard et al, 2017)

• No dose counters

– OVERestimating doses left: Up to 40% of patients believe they are taking their 

medication when MDI empty (Conner & Buck, 2013)

– UNDERrestimating number of doses left: More than half of patients refill their 

MDIs more frequently than would be advised (Sander et al, 2006)

https://pubmed.ncbi.nlm.nih.gov/28182569/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3741013/
https://pubmed.ncbi.nlm.nih.gov/16892778/


PLANETARY BOUNDARIES AND DIFFERENT 
INHALER DEVICES

Jeswani, 2019

Image: 

https://www.stockholmresilience.org/research/pla

netary-boundaries.html

about:blank
https://www.stockholmresilience.org/research/planetary-boundaries.html


WHAT CAN I DO IN MY PRACTICE?

Patient 
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Inhaler 
selection
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usage 

Inhaler 
disposal
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DOES MY PATIENT 
ACTUALLY NEED AN 
INHALER?

• 1/3 patients labelled with asthma don’t have asthma 

(Aaron et al, 2017)

• 4/5 patients with negative spirometry remain on an 

inhaler (GINA, 2021)

• Manage expectations (Ebell et al, 2013)

– Typical duration of post-viral cough 18 days

– Patient expectation of post-viral cough 5-9 days

– What’s the harm? (Kavanagh et al, 2019)

• Missing an alternate diagnosis

• Identifying/labelling someone as sick

• Financial impact 

• Drug side effects

• Insurance coverage issues

https://pubmed.ncbi.nlm.nih.gov/28114551/
https://ginasthma.org/reports/
https://pubmed.ncbi.nlm.nih.gov/23319500/
https://breathe.ersjournals.com/content/15/1/e20


DOES MY PATIENT 
ACTUALLY NEED AN 
INHALER?

– Don't initiate long-term maintenance 

inhalers in stable patients with suspected 

COPD if they have not had confirmation 

of post-bronchodilator airflow 

obstruction with spirometry. (Choosing 

Wisely Canada, 2021)

– Don't initiate medications for asthma (e.g., 

inhalers, leukotriene receptor antagonists, 

or other) in patients ≥ 6 years old who 

have not had confirmation of reversible 

airflow limitation with spirometry, and in 

its absence, a positive methacholine or 

exercise challenge test, or sufficient peak 

expiratory flow variability. (Choosing 

Wisely Canada, 2021)

https://choosingwiselycanada.org/respiratory-medicine/
https://choosingwiselycanada.org/respiratory-medicine/


WHAT CAN I DO IN MY PRACTICE?

Patient 
selection

Inhaler 
selection

Inhaler 
usage 

Inhaler 
disposal



IS MY PATIENT GETTING THE RIGHT 
INHALER?

• Are they getting the right drug class? Are they getting the right dose?

• Are they getting the right delivery mechanism for them?

• Are they comfortable with the decision to change their inhaler? 

• Can they afford this prescription? Can I make it more affordable?



ASTHMA VS COPD



COPD

CTS 2019 COPD GUIDELINE



ASTHMA

CTS 2021 ASTHMA GUIDELINE



ARE THEY GETTING THE RIGHT DRUG 
CLASS? THE RIGHT DOSE?

(GINA, 2021)

https://ginasthma.org/pocket-guide-for-asthma-management-and-prevention/


IS MY PATIENT RELYING TOO 
HEAVILY ON SABAS?

(CTS Guidelines, 2021)

https://cts-sct.ca/wp-content/uploads/2021/03/2021-CTS-Guideline-very-mild-and-mild-asthma.pdf


Before represcribing SABA 
monotherapy, consider



www.lung.ca 🡪 Patient education 🡪 Inhaler use 

videos

http://www.lung.ca/


WHAT’S EUROPE DOING?

(Lavorini et al, 2011)

https://pubmed.ncbi.nlm.nih.gov/21489771/


IS MY PATIENT GETTING THE 
RIGHT DELIVERY MECHANISM 
FOR THEM?

• What is their inspiratory 

capacity?

– PIFR consistently reduced at 

FEV1 < 30% (Prime et al, 

2015)

– PIFR < 30 in 10-12% of 

patients with COPD (Chen 

et al, 2020;Hua et al 2020)

• Do they have physical barriers to 

inhaler use?

– Arthritis, weakness, etc
(Ghosh et al, 2017)

https://pubmed.ncbi.nlm.nih.gov/26372467/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7190738/
https://bmcpulmmed.biomedcentral.com/articles/10.1186/s12890-021-01674-5
https://pubmed.ncbi.nlm.nih.gov/28933581/


WILL IT REALLY MAKE 
THAT BIG OF A 
DIFFERENCE? IT’S ONLY 
ONE INHALER…

• Switching ONE patient’s daily 

controller from MDI to DPI 

🡪 235kg CO2/year

• Switching ONE patient’s daily 

controller and their SABA 

from MDI to DPI 

🡪 425kg CO2/year

(Janson et al, 2019)

https://thorax.bmj.com/content/thoraxjnl/75/1/82.full.pdf


IS MY PATIENT 
COMFORTABLE 
WITH 
CHANGING 
INHALERS?

• Importance of shared decision-making when 

discussing inhaler changes (Bloom et al, 2019;

Bjermer, 2014)

• Non-consensual switch associated with “patient 

discontent, reduced confidence in the 

medication, and [patient] uncertainty regarding 

the degree of disease control” (Pangione et al, 

2020)

• Some DPIs and Lactose content considerations

https://pubmed.ncbi.nlm.nih.gov/31383774/
https://pubmed.ncbi.nlm.nih.gov/25195762/
https://bmjopenrespres.bmj.com/content/7/1/e000571.info


WHAT ABOUT COST OF SWITCHING?

Stoynova & 

Culley, 2022

https://thischangedmypractice.com/mitigating-the-climate-impact-of-asthma-therapy/


What’s covered in BC?

• SABA – Salbutamol MDI and Terbutaline DPI

• ICS – ALL single agent ICS regardless of device type
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INHALER TECHNIQUE

•Familiarize yourself with 

different inhaler delivery 

mechanisms

https://www.lung.ca/lung-

health/get-help/how-use-

your-inhaler

•Review patient’s technique– or 

ask pharmacist/RT to do so

•Counsel on appropriate usage
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INHALER DISPOSAL

• A third of MDI footprint 

comes from from end-of-life 

emissions (Janson et al, 2020)

• You can’t just chuck these 

things in the trash!

– Bring to pharmacy for safe 

disposal 

– Current best practices are 

incineration which is 

poorly enacted (Thomas 

et al, 2019)

https://pubmed.ncbi.nlm.nih.gov/31699805/
https://www.researchgate.net/publication/331840830_Are_we_handling_used_metered_dose_inhaler_canisters_safely-A_call_for_action_to_address_an_environmental_hazard


CASE  – Jeremy Bearimy

• 21M previously healthy

• “I had asthma as a kid but I outgrew it”

• Worsening wheezing, shortness of breath – can’t keep up with the varsity basketball team

• “I got a blue inhaler at a walk in clinic and it works – I just need a refill”

• Uses salbutamol as rescue inhaler 8-10 times a day, including nocturnal symptoms twice a 

week



…what now?

• 1) Does my patient need an inhaler?

– Spirometry FEV1 72% predicted with significant bronchodilator response (18% and 300mL)

• 2) Is my patient getting the right inhaler?

– Asthma  poorly controlled

– Needs steroids  Budesonide 200 mg 1 inh BID

• 3) Does my patient know how to use their inhaler?

– “New prescription. Please review inhaler technique”

• 4) ”Please bring your inhaler back to the pharmacy”



MORE THAN JUST INHALERS…

National Health Service, 2021

https://www.medicinesresources.nhs.uk/good-for-you-good-for-us-good-for-everybody-a-plan-to-reduce-overprescribing-to-make-patient-care-better-and-safer-support-the-nhs-and-reduce-carbon-emissions.html


QUESTIONS?
COMMENTS?

VALERIA.STOYNOVA@ISLANDHEALTH.CA

CELIA.CULLEY@ISLANDHEALTH.CA

mailto:Valeria.stoynova@mail.mcgill.ca
mailto:Celia.culley@islandhealth.ca

