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Abstract 
 

Background 

Incorrect inhaler use is associated with poorer health outcomes, reduced quality of life, and higher 
healthcare utilisation in patients with asthma and COPD.  

Method 

We performed an observational study of pressurized metered-dose inhaler technique in patients with 
asthma or COPD.  Patients were assessed using a six-point inhaler checklist to identify common 
critical inhaler technique errors. An inadequate inhaler technique was defined as the presence of one 
or more critical errors. A multivariate logistic regression model was used to determine the odds of an 
inadequate inhaler technique.  

Results 

During the 14-month study period, 357 patients were enrolled. At least one critical error was 
executed by 66.7% of participants, and 24.9% made four or more critical errors. The most common 
errors were: failure to exhale completely prior to pMDI activation and inhalation (49.6%), failure to 
perform a slow, deep inhalation following device activation (48.7%), and failure to perform a breath-
hold at the end of inspiration (47.3%).  The risk of a critical error was higher in COPD patients (aOR 
2.25, 95%CI 1.13 – 4.47). Prior training reduced error risk specifically when trained by a doctor (aOR 
0.08, 95% CI 0.1 – 0.57) or a pharmacist (aOR 0.02, 95% CI 0.01 – 0.26) compared to those with no 
training. Previous clinical trial participation significantly reduced error risk and rate: <3 trials (aOR 
0.35, 95% CI 0.19 – 0.66) and ≥3 trials (aOR 0.17, 95% CI 0.07 – 0.42). The rate of critical errors was 
not significantly associated with age, sex, or prior pMDI experience. 

Conclusion 

This study found a high rate of critical inhaler technique errors in a mixed population of asthma and 
COPD patients; however, prior training and in particular, multiple previous clinical trial 
participation significantly reduced the risk of errors.  
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aOR  Adjusted odds ratio 

CI  Confidence interval 

COPD  Chronic obstructive pulmonary disease 

DPI  Dry-powder inhaler 

HREC  Human Research Ethics Committee 

IQR  Interquartile range 

OR  Odds ratio 

pMDI  Pressurised metered-dose inhaler  

SD  Standard deviation 
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Correction: Reference 53. Vanderwagen J, Smith C. Inhaler technique in patients attending an urban 
pulmonology practice. African Journal of Thoracic and Critical Care Medicine. 2017;23(1):5-7. 
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Appendix B – Questionnaire and Checklist 

Step Performed correctly? 
Yes or No 

If no, describe the error 
1. Shake well

2. Exhale completely

3. Tight seal around the mouthpiece

4. Coordination between device activation

and inhalation

5. Slow AND deep inhalation (‘Yes’ if both components are performed 
correctly) 

6. Breath-hold after inhalation

Patient Initials PID 

Age __ __ years 

Sex □ Female
□ Male

Previous diagnosis □ COPD
□ Asthma
□ Other: _______________

Did you participate in clinical trials before? □ No
□ Yes
No. of trials _______

How long have you been using pumps/inhalers? _____ years 

Did someone explain or demonstrate how to use the 
pump/inhaler? 

□ No
□ Yes
If yes, who? __________________
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