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A B S T R A C T   

Objective: To investigate whether one additional educational session about inhaler use, delivered to patients with 
COPD in primary healthcare, could affect the patients’ skills in inhaler use. Specifically, to study the effects on 
errors related to handling the device, to inhalation technique, and to both. 
Methods: This nonrandomized controlled clinical trial included 64 patients who used devices and made errors. 
COPD nurses assessed inhaler use using a checklist and educated patients. Intervention group received one 
additional educational session after two weeks. 
Results: At baseline, patients in the IG had more devices (n = 2,1) compared to patients in the CG (n = 1,6) (p =
0.003). No other statistically significant differences were seen at baseline. At follow-up, intervention group 
showed a lower proportion of patients who made errors related to handling the device (p = 0.006). No differ-
ences were seen in the other categories. 
Conclusion: One additional educational session in inhaler use for patients with COPD was effective in reducing the 
proportion of patients making errors related to handling of their devices. 
Practice implications: 
Categorization of errors might help healthcare professionals to assess the suitability of patients’ devices, tailor 
patient education, and thus improve patient health.   

1. Introduction 

1.1. Background 

Chronic obstructive pulmonary disease (COPD) is one of the leading 
worldwide causes of morbidity and mortality [1]. Its prevalence in 
Sweden is estimated at 7 % [2]. Pharmacological treatment with inhaled 

drugs is one of the cornerstones in the treatment of COPD, and can 
reduce symptoms and the severity and frequency of exacerbations as 
well as improving exercise tolerance and health status [1]. Correct 
inhaler use has been associated with fewer exacerbations and better 
health status and lung function in patients with COPD [3]. However, 
incorrect use of inhalers is common. Only one third of patients use their 
inhalers correctly, and this proportion has not improved during the past 
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40 years [4]. Primary health care is often a patient’s first and only health 
care contact in Sweden [5], and so primary health care professionals are 
responsible for both assessment and patient education in inhaler use. 

Inhaler devices can be divided into three categories: dry powder 
inhalers (DPI), pressurized metered dose inhalers (pMDI), and soft mist 
inhalers (SMI) [6,7]. The steps in using DPI, pMDI, and SMI have many 
similarities and can be summarized as follows: 1. sit or stand straight 
with the head tilted back slightly; 2. prime the device following the 
instructions for that device; 3. exhale fully; 4. close lips around 
mouthpiece; 5. for DPI: inhale quickly and deeply; for pMDI and SMI: 
inhale slowly and deeply while dispensing the medication; and 6. hold 
breath for up to 10 s [7]. Commonly occurring errors in device use 
include not exhaling before inhalation, not holding one’s breath after 
inhalation [8–10], and not being able to inhale quickly and deeply (for 
DPI) [8,9] or slowly and deeply (for pMDI) [9]. 

Patient education can be defined as “a planned process of activities 
designed to enable people to improve knowledge, to acquire skills and 
facilitate voluntary adaption of behaviors in order to restore, maintain 
and improve health.” [11] p. 69. Nurses in Sweden play an important 
role in managing patients with COPD, and are most often the pro-
fessionals who educate patients in proper inhaler use [12]. Inhaler ed-
ucation given by nurses has been shown to improve COPD patients’ 
inhaler use and compliance [13]. The Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) highlights the importance of patient 
education in inhaler use when prescribing a device, and recommends 
that each visit should include assessment of inhaler use [1]. However, 
neither the American Thoracic Society (ATS)/European Respiratory 
Society (ERS) guidelines, nor GOLD, nor the Swedish national guidelines 
for asthma and COPD give information about how to assess and educate 
patients in inhaler use [1,14–16]. The lack of information about inhaler 
use in these guidelines highlights a deficiency in the care for patients 
with COPD. In fact, 25–53 % of patients with COPD or asthma have 
never received education or instruction in inhaler use [17–20]. 

As patients often fail to sustain a correct inhalation technique over 
time, there is a need for reassessment and reeducation [21–23]. In-
terventions consisting of one educational session in inhaler use have led 
to improvements in the use of inhalers [23–26] and quality of life [24], 
as well as decreases in exacerbation rates [27], fatigue [28], and dys-
pnea [24,28]. A systematic review of educational interventions in 
inhaler use reported that such interventions are generally effective; most 
of the studied interventions consisted of physical or video demonstration 
[29]. In total, 37 of 39 studies showed significant improvements in 
inhaler use, at least in the short term (average follow-up: 5 months) 
[29]. Factors associated with successful interventions were patient’s 
initial inhaler use (poor inhaler use at baseline predicted greater 
improvement) and a short follow-up time [29]. The duration, type of 
intervention (group or individual), executor (nurse, pharmacist, or 
other), type of device the patient was using (pMDI or DPI), and disease 
(COPD or asthma) were not associated with the effectiveness of the 
intervention [29]. 

However, that review included patients with both asthma and COPD, 
and the authors highlighted the need for interventional studies including 
only patients with COPD [29]. It has also been suggested that future 
studies should categorize inhalation errors into inhalation manoeuvres 
and inhaler handling, in order to facilitate analysis and comparison 
[30]. In a previous observational study which categorized errors into 
errors related to handling of the device, errors related to inhalation 
technique, and errors related to both, the most common errors were 
those related to handling of the device [Blinded 2019]. As efficient use 
of resources and time is essential in primary care, we need to find simple 
and effective educational efforts to improve patients’ inhaler use. One 
such intervention could be an additional educational session in inhaler 
use. Differentiating the types of errors that patients make may provide 
in-depth knowledge about the effects of the intervention. 

1.2. Aim 

The aim of the present study was to investigate whether one addi-
tional educational session about inhaler use, delivered to patients with 
COPD in primary healthcare, could affect the patients’ skills in inhaler 
use. Specifically, we aimed to study the effects on errors related to 
handling the device, errors related to inhalation technique, and errors 
related to both. 

2. Methods 

The study was a non-randomized controlled clinical trial. Patients 
were recruited from a multicentre randomized controlled trial, the 
ComIn study [31], which primarily aimed to investigate the quality of 
care when supporting self-management in patients with COPD [31]. 

2.1. Participants 

Patients in ComIn were recruited from primary health care centres 
(PHCCs) in four counties in central Sweden. Three PHCCs from each 
county were invited, and 11 PHCCs with 14 COPD nurses agreed to 
participate. Patients of all ages with spirometry verified COPD and 
diagnostic codes J44.0, J44.1, J44.8, and J44.9 (ICD-10) set between 
September 2013 and September 2015 were included. The project 
investigator (ABZ) performed a computerised randomization of the 
included patients in ComIn into one intervention and one control group. 
The COPD nurses at each PHCC excluded patients according to the 
exclusion criteria: drug abuse, acute psychiatric disease, cognitive 
impairment (diagnostic code of dementia), insufficient knowledge of the 
Swedish language, not listed at the PHCC, or incapable of visiting the 
PHCC. 

The intervention and control group from ComIn were maintained in 
the current study, but additional exclusion criteria were applied. We 
excluded patients who did not use any device (n = 40) and who did not 
make any errors at baseline (n = 100); this resulted in 35 patients in the 
intervention group and 48 patients in the control group (Fig. 1). A more 
detailed patient selection and a sample size calculation for ComIn are 
described elsewhere [31]. 

2.2. Procedures 

All patients had a baseline visit to the COPD nurse with usual care 
lasting approximately 60 min and comprising patient education 
including assessment and education in inhaler use. A more thorough 
description of the content of these visits is given elsewhere [31]. 

Each patient’s inhaler use was assessed using a study-specific 
checklist both at baseline and at follow-up after 6 months, and educa-
tion was given if the patient made an error with any device, regardless of 
whether the patient was in the intervention group or the control group. 
The assessment of inhaler use was performed by COPD nurses at the 
different PHCCs. All of these nurses had a university degree in care of 
asthma, allergy, and COPD (15 credits) [32]. Before the study started, 
the nurses were given instructions on how to use the checklist in order to 
ensure that it was used consistently. Patients demonstrated their inhaler 
use using their own device or a placebo device. If any patient in either 
group showed incorrect inhaler use, education was given face-to-face 
until the patient achieved correct inhaler use. There were no specific 
instructions from the project investigator about how the education 
should be conducted. Patients in the control group met with the COPD 
nurses in the autumn of 2015 and patients in the intervention group in 
the spring of 2016. 

2.3. Intervention 

Patients in the intervention group were offered an additional 
educational session in inhaler use within 2 weeks after the baseline visit; 
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this additional session was scheduled at baseline with the same COPD 
nurse. The session comprised a reassessment of the patient’s inhaler use 
using the checklist, followed by face-to-face education if the patient 
showed incorrect use. Each session lasted 30 min at the most. Patients in 
the control group did not receive this additional educational session. 

2.4. Data collection 

A study-specific checklist was used to assess the inhaler use at 
baseline, at the time of the intervention (2 weeks), and at follow-up (6 
months). The original checklist (Appendix 1) developed for ComIn was 
modified to enable the analysis used in the current study. Detailed de-
scriptions of the development of the checklist and the modification and 
categorization of error types are given elsewhere [Blinded 2019]. 
Inhaler use in the present study was defined as the operation comprising 
preparing the device, the inhalation manoeuvre, completion of inhala-
tion, and management of the device after inhalation. 

Inhaler use was further categorized into:  

• Inhalation technique: from the expiration before inhalation to the 
breath holding after inhalation.  

• Handling of the device: management of the device before and after 
inhalation. 

At baseline, patients completed questionnaires covering socio-
demographic data (sex, age, civil status, education, and occupation), 
self-reported exacerbation history, comorbidities, smoking history, and 
health status. 

Health status was measured with the COPD Assessment Test (CAT), 
which is a validated questionnaire for assessing health status in patients 
with COPD. Eight questions covering cough, phlegm, chest tightness, 
breathlessness, limitation of activities, sleeping, safety in leaving home, 
and loss of energy are answered on a scale from 0 (no problems) to 5 
(substantial problems) [33]. The minimum clinically important differ-
ence is estimated at two points [34]. The CAT was completed at baseline 
and at the 6-month follow-up. 

Self-reported exacerbation during the previous 12 months was 
defined as treatment with antibiotics and/or oral corticosteroids and/or 
emergency visit to healthcare and/or hospitalization due to deteriora-
tion of their lung disease. 

2.5. Outcomes 

The primary outcome of the study was the differences in inhaler use 
between the intervention and the control groups at the 6-month follow- 
up. Differences were measured in terms of improvement in the pro-
portions of patients making various types of error: errors related to 
handling the device, errors related to inhalation technique, and errors 
related to both. The secondary outcome was the difference in health 
status at the 6-month follow-up measured by the CAT total scores, 

2.6. Statistical analysis 

Categorical data (sociodemographic data, number of devices per 
patient, exacerbation history, and errors) were analysed with non- 
parametric analysis and reported as absolute values and percentages. 
Continuous data (age and CAT total scores) were analysed with para-
metric analyses and reported as means and standard deviations [33]. 
Differences between groups in categorical baseline data were analysed 
with Fisher’s exact test (for female sex, smoking status, co-morbidities, 
whether patients used DPI, pMDI/SMI, or both, and exacerbations) 
and the Mann-Whitney test (for educational level and number of devices 
per patient). Differences between groups in continuous baseline data 
were analysed with an independent samples t-test (for age and CAT 
scores). Differences in improvement in inhaler use between intervention 
and control group were analysed with Fisher’s exact test. Logistic 
regression was used to control for baseline differences. Within-group 
comparisons of patients making errors were analysed with McNemar’s 
test. A p-value < 0.05 was considered significant in the statistical 
analysis. Version 21 of the Statistical Package for the Social Sciences 
(SPSS) was used for analysing the data, except for the effect measures 
and confidence intervals in Table 2, which were calculated with the 

Fig. 1. Flowchart of patient inclusion.  
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ExactCIdiff R package [35]. 

2.7. Ethical statement 

The study was approved by the Regional Ethical Review Board in 
Uppsala (ref: 2014/406). All patients provided their signed informed 
consent to participate at the baseline visit, and had the right to withdraw 
their participation at any time without further explanation. 

3. Results 

Of the 223 patients who were assessed for inhaler use in the ComIn 
study, 83 patients who used at least one device and made at least one 
error when using the inhaler were included in the current study at 
baseline. Mean age was 73 ± 10 in the intervention group and 71 ± 8 in 
the control group. As 19 patients did not attend the 6-month follow-up, 
the final study participants comprised 28 patients in the intervention 
group and 36 in the control group (Fig. 1). 

At baseline, 86 % of the patients in the intervention group used more 
than one device (mean ± SD: 2.1 ± 0.6, Md: 2, range: 1–4), in com-
parison to 56 % of the patients in the control group (mean ± SD: 1.6 
± 0.6, Md: 2, range: 1–3) (p = 0.003). However, there were no signifi-
cant differences between the intervention and control groups regarding 
sociodemographic data, self-reported exacerbations, comorbidities, or 
smoking (Table 1). 

The intervention group and the control group did not differ signifi-
cantly at the 6-month follow up regarding the proportions of patients 
making any errors (50 % vs. 31 %, p = 0.130), errors related to inha-
lation technique (25 % vs. 0 %, p = 0.515), or errors related to both 
handling the device and inhalation technique (43 % vs. 50 %, 

p = 1.000). However, there was a significant difference in the pro-
portions of patients making errors related to handling of the device (89 
% vs. 32 %, p = 0.006, Table 2). This significant difference was persis-
tent after controlling for baseline difference. 

The total CAT score at baseline was 13.9 ± 5.9 for the intervention 
group and 13.9 ± 6.7 for the control group, with no significant differ-
ence between the groups (p = 0.996). At the 6-month follow-up, the 
total CAT score was 14.0 ± 5.8 in the intervention group and 14.5 ± 6.8 
in the control group, again with no significant difference between the 
groups (p = 0.778). CAT scores did not differ significantly between 
baseline and follow-up, either within the intervention group (13.9 
± 5.9–14.0 ± 5.8) or within the control group (13.9 ± 6.7–14.5 ± 6.8). 

3.1. Within-group comparison 

The within-group comparison at the 6-month follow-up revealed a 
significant decrease in the proportion of patients who made errors 
related to handling the device in the intervention group 32% to 4 %, 
p = 0.008) compared to the control group (61% to 42 %, p = 0.118). In 
the intervention group, there was no significant decrease in the pro-
portions of patients who made errors related to inhalation technique 
(43% to 32 %, p = 0.508) or errors related to both handling the device 
and inhalation technique (25% to 14 %, p = 0.250). The control group 
also showed no significant decrease in the proportions of patients who 
made errors related to inhalation technique (17% to 17 %, p = 1.000) or 
errors related to both handling the device and inhalation technique 
(22% to 11 %, p = 0.219). 

Table 1 
Baseline characteristics of patients with COPD in the intervention and control 
group.   

Intervention group, 
n = 28 

Control group, 
n = 36 

p- 
value 

Age, mean ± SD 73 ± 10 71 ± 8 0.526 
Female sex, n (%) 12 (50) 15 (48) 1.000 
Education, n (%)   0.166 
Elementary school 12 (52) 11 (38)  
Upper secondary school 8 (35) 9 (31)  
University 3 (13) 9 (31)  
Smoking status, n (%)   0.658 
Never smoked on regular basis – 2 (6)  
Ex-smoker 17 (74) 22 (71)  
Current smoker 6 (26) 7 (23)  
Co-morbidities, n (%)    
Diabetes 2 (9) 3 (10) 1.000 
Heart disease 6 (26) 9 (29) 1.000 
Stroke 1 (4) 3 (10) 0.628 
Hypertension 11 (48) 19 (61) 0.410 
Anxiety/depression 2 (9) 2 (7) 1.000 
Sleep apnoea 2 (9) 2 (7) 1.000 
Rheumatic disease 1 (4) 3 (10) 0.628 
Cancer 3 (13) 6 (19) 0.717 
Number of devices per patient, 

mean ± SD 
2.1 ± 0.64 1.6 ± 0.55 0.003*  

- 4 1 (4) –   
- 3 4 (14) 1 (3)   
- 2 19 (68) 19 (53)   
- 1 4 (14) 16 (44)  
Number of patients with 

only DPI, n (%) 
23 (82) 33 (92) 0.282 

Number of patients with 
only pMDI/SMI, n (%) 

1 (4) – 0.438 

Number of patients with DPI 
and pMDI/SMI, n (%) 

4 (14) 3 (8) 0.689 

At least one exacerbation, n (%) 9 (32) 10 (28) 0.786 

The numbers of missing answers to each question varied between 4 and 5 (14–18 
%) in the intervention group and between 5 and 7 (14–22 %) in the control 
group. 

Table 2 
Number of patients with COPD making errors and the differences in the cate-
gories of errors between baseline and follow-up in the intervention group 
(n = 28) and control group (n = 36).   

Baseline Follow- 
up 

Proportion 
(P) better at 
follow-up 

Effect 
measure 

Test of 
difference 
with 
Fisher’s 
exact test  

n (%) n (%) P [CI] Difference 
between 
intervention 
and control 
(IG – CG) 
[CI] 

p-value 

Patients making any error 
Group        
Intervention  28 (100)  14 (50) 0.50 

[0.31,0.69]   
Control  36 (100)  25 (69) 0.31 

[0.16,0.48] 
0.19 
[− 0.45,0.43] 

0.130 

Patients making errors related to handling of the device only 
Group        
Intervention  9 (32)  1 (4) 0.89 

[0.52,1.00]   
Control  22 (61)  15 (42) 0.32 

[0.14,0.55] 
0.57 
[0.18,0.80] 

0.006* 

Patients making errors related to inhalation technique only 
Group        
Intervention  12 (43)  9 (32) 0.25 

[0.05,0.57]   
Control  6 (17)  6 (17) 0.00 

[0.00,0.46] 
* 

0.25 
[− 0.20, 
0.57] 

0.515 

Patients making errors related to both inhalation technique and handling of the device 
Group        
Intervention  7 (25)  4 (14) 0.43 

[0.10,0.82]   
Control  8 (22)  4 (11) 0.50 

[0.16,0.84] 
-0.07 
[− 0.58,0.47] 

1.000 

** 1-sided. 
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4. Discussion and conclusion 

4.1. Discussion 

This interventional study showed that one additional educational 
session in inhaler use significantly decreased the proportion of patients 
who made errors related to handling of the device. However, the 
intervention had no effect on the proportion of patients who made errors 
related to inhalation technique. 

Our results confirm earlier studies showing that one educational 
session in inhaler use improves the use of inhalers [23–26]. However, to 
our knowledge previous interventional studies have not categorized the 
errors, as has been done in the current study. Categorization can provide 
new and deeper information on how one extra educational session in 
inhaler use affects the errors made by patients, and can also facilitate a 
more effective and patient-centred design of patient education. The re-
sults imply that it may be easier to instruct patients on how to handle the 
device than to teach the correct inhalation technique. 

Ten different devices were assessed in this study, and a majority of 
the patients used two or more devices. Using more than one device is a 
predictor of a higher frequency of error [36,37]. Although the patients in 
the intervention group had significantly more devices per patient than 
the control group, their errors related to handling the device decreased 
significantly. This emphasizes the effect of this educational intervention. 

The proportions of patients who made errors related to inhalation 
technique did not change significantly at follow-up. One possible 
explanation for the lack of improvement could be that older patients 
with advanced COPD may have impaired pulmonary function that en-
tails ineffective inhalation despite education [20,38]. In one previous 
study, 52 % of patients with COPD had a suboptimal peak inspiratory 
flow (PIF) [39], and sufficient PIF is needed to use DPIs [38]. Patients 
who make errors related to inhalation technique and have insufficient 
PIF might benefit more from a change of device from DPI to either pMDI 
(with or without a spacer) or SMI. Another possible explanation for the 
lack of effect is that a single additional educational session may not be 
enough to achieve improvement in errors related to inhalation tech-
nique. Further research is required. 

This educational intervention did not affect the overall tendency to 
make errors. Studies investigating the effectiveness of one educational 
session delivered to COPD outpatients have shown diverse results [24, 
27]. An intervention which primarily consisted of providing information 
about inhalation technique did not produce any improvements in the 
intervention group [27]. However, another study showed a significant 
improvement among patients who received education that included a 
demonstration and video as well as verbal information [24]. One 
possible explanation for the different results could be the different levels 
of education [40]. “Teach-back”, in which the patient is given a 
demonstration of correct inhaler use and shows their own inhaler use to 
the educator in order to receive feedback [41], has been shown to be 
superior to verbal or written instructions [41,42]. This is congruent with 
the pedagogical thinking of Dewey, learning by doing [43]. Reflection in 
the learning process is crucial for the information to become knowledge; 
otherwise, education is given but the receiver does not learn [43,44]. 
Consequently, in designing patient education it is important to indi-
vidualize the education to each patient and their device. 

According to GOLD, the patient’s ability, preferences [1], and 
characteristics [45] are highly relevant when choosing a device [1]. 
Examples of important patient characteristics include the degree of 
airway obstruction and comorbidities [45], age, peak inspiratory flow, 
inhalation volume, sex, education, and physical or cognitive impairment 
[46]. It is essential to include patients in the treatment decision and to 
make the device selection as tailored as possible [47]. A successful 
clinical outcome depends as much on the device as on the drug [48], and 
patients who do not master their device may need to use a different one 
[1,49]. It is therefore important for health care professionals to consider 
alternative treatment options when meeting a patient who demonstrates 

an incorrect inhaler use despite training. 
Current guidelines lack information on how assessment and educa-

tion in inhaler use should be conducted [1,14,16]. This may result in 
subjective decisions and assessments being made, which carries the risk 
that individual caregivers might offer deficient care or avoid these 
questions, thus affecting patient care. More pronounced guidance could 
enhance and standardize the education in inhaler use. 

In this study, one additional educational session in inhaler use did 
not affect health status sufficiently to produce the minimal clinically 
important difference of two points in CAT total score [34]. Another 
study with three visits for education in inhaler use showed CAT scores 
that were similar to ours [50]. It is possible that a more comprehensive 
educational effort like pulmonary rehabilitation is needed to affect the 
CAT total score. 

4.2. Strengths and limitations 

This study only included patients with COPD. A systematic review of 
educational inhaler technique interventions stressed the need for 
interventional studies in inhaler technique with COPD patients only 
[29]. The present study therefore contributes valuable information on 
how inhaler use in patients with COPD is affected by an educational 
intervention. 

The assessment of inhaler use was performed by 14 COPD nurses, 
and no manual was provided to advise how the educational intervention 
should be conducted. This might be a limitation, since it increases the 
risk of heterogeneity in the education. However, all COPD nurses in this 
study had a university degree in care of asthma, allergy, and COPD (15 
credits) and the research group educated them in how to use the 
checklist before the study start. As the number of COPD nurses was fairly 
high, the study had a multicentre design, and ten different devices were 
assessed, the external validity of the study increases and the results 
become more generalizable despite the relatively small number of 
patients. 

Our choice to assess the patients’ inhalation flow subjectively may 
have been a limitation. When a DPI is used with an older patient, it is 
important to ensure that the patient has an optimal PIF [51]. Assessing 
PIF could have been one way to assess correct inhalation flow and 
control the suitability of the device regarding inhalation flow. However, 
this was not done in the current study. 

Patients in the intervention group made significantly fewer errors 
related to handling the device at baseline. Since we did not collect data 
about previous education in inhaler use it is possible that the interven-
tion group had more education or training in inhaler use before entering 
the study. However, the intervention group made significantly more 
errors related to inhalation technique at baseline. Meaning that the 
education/training if so, did not affect errors related to inhalation 
technique. In that case, it is in line with the results in this study where 
the additional educational session did not affect errors related to inha-
lation technique. 

The checklist used in the assessment of inhaler use needs to be 
further developed to improve its validity and reliability. There is a 
general need to develop a standardized checklist for each device, which 
will enable comparison between studies and facilitate future research. 

More than half of the patients (n = 100) were excluded since they 
did not make any error at baseline. Including more patients in the study 
would have increased the generalizability of the results. More patients 
would also have made it possible to conduct a logistic regression to 
control for mediating factors. It might also have been interesting to 
analyse patients who did not make any errors at baseline, in order to 
check whether they still made no errors at the follow-up visit. No 
analysis of the patients lost to follow-up was performed; this might have 
resulted in attrition bias. 
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4.3. Conclusion 

One additional educational session about inhaler use for patients 
with COPD was effective in reducing the proportion of patients making 
errors related to handling of the devices. There were no significant im-
provements in patients who made errors related to inhalation technique. 
The categorization of errors in this study gives guidance about what 
education in inhaler use should focus on, and can also ease assessments 
of the suitability of patients’ current devices. Overall, this might help 
healthcare professionals to tailor patient education, and could improve 
the person-centeredness of COPD care and thus improve patient health. 

4.4. Practice implications 

This study shows that one additional educational session can help 
patients who make errors related to handling the device. As a single 
additional session is easier to fit into the practice of healthcare pro-
fessionals, our findings have practical value for both clinic and patients. 

The categorization of errors used in this study contributes knowledge 
that could be of importance in the clinic to determine what kind of 
education a patient needs and the suitability of the patient’s current 
device. If a patient still uses the inhaler incorrectly despite further ed-
ucation, healthcare professionals should consider choosing another 
inhaler that is more suitable for the patient, especially if the patient 
makes errors related to inhalation technique. 
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