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Introduction

Chronic obstructive pulmonary disease (COPD) affects 
quality of life (1,2) and is associated with a high level of 

mortality (3) and significant financial burden (4). A report 

by WHO (3) predicted that by 2030 COPD will be the 

third leading cause of death globally. However, in a recent 
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report (5) the National Center for Health Statistics in the 
United States revealed that COPD had already become 
the third leading cause of death in the United States by 
2011. A separate report (6) by the Centers for Disease 
Control and Prevention published in 2015 indicated that 
the total financial burden of COPD in USA alone in 2010 
was $36 billion and predicted that it would rise to $49 
billion by 2020.

The control of COPD depends on the availability of 
effective medications and on good compliance which has 
been described as ‘of paramount importance’ (7) in reducing 
the occurrence of acute exacerbations, hospitalisations and 
mortality as well as improving quality of life (8). Although a 
number of effective medications are available, several studies 
have confirmed that long-term compliance is low (9-11)  
and that this can affect the quality of life, worsen patient 
outcomes and increase health care costs (12). Interestingly, 
whilst the ATS/ERS guidelines (13) discuss the use of 
the various medications, they do not cover the subject of 
compliance.

Reduced compliance is often associated with difficulties 
in the physical handling of an inhaler (14-16) particularly 
among patients of advancing age and those with cognitive 
impairment (17,18) which can worsen as the disease 
progresses (19). Poor inhalation technique may further 
reduce clinical effectiveness by reducing the amount of drug 
deposited in the lungs (16). Conversely, good inhalation 
technique ‘is the cornerstone’ of COPD management and is 
associated with improved control (20).

Despite the recommendations of both the Global 
Init iat ive for Chronic Obstructive Lung Disease  
(GOLD) (21) and The National Institute for Health and 
Care Excellence (NICE) (22) in the United Kingdom that 
training in the use of inhalers is vital there is ample evidence 
that it is often absent or at least, infrequent (23,24). In this 
scenario, ‘ease of use’ assumes even greater significance if 
the patient is to reap the benefits of full compliance with 
dosage instructions.

Against this background of a predicted increase in the 
prevalence of COPD and the potential benefits associated 
with maintenance inhalers that are easy to use, a research 
study was undertaken to compare two maintenance 
inhalers. 

The study was designed to answer three key questions:
 Which maintenance inhaler handling-related 

attributes are perceived as most important by 
participants?

 Which inhaler is perceived by participants to be 
superior against a number of these handling related 
attributes?

 Which inhaler is preferred overall?

Methods

Unlike clinical trials that are designed to measure specific 
outcomes such as the effectiveness of a drug in conjunction 
with a medical device used in combination products, 
primary market research is based on observation and 
opinion. Therefore, as a primary non-interventional 
research study, ethics approval was not required in 
accordance with ESOMAR code of conduct (https://www.
esomar.org/uploads/public/knowledge-and-standards/
codes-and-guidelines/ICCESOMAR_Code_English.pdf). 
In addition, all patients provided oral informed consent at 
the beginning of recruitment and written informed consent 
before the start of the actual interview.

The study was conducted in four countries among 
240 maintenance inhaler-naive participants. The original 
intention was for the study population to be split equally 
between participants with and without COPD. However, 
for reasons explained in detail under Characteristics of the 
study population, it was felt justified to recruit ‘consumers 
with a high risk of developing COPD’ instead of 
maintenance inhaler-naive COPD patients in two countries. 
Moreover, to avoid introducing bias in the study, none 
of the study population had had previous experience of 
either of the inhalers or indeed with any other maintenance 
inhaler. 

All participants were provided with two inhalers and 
depending on the inhaler, a blister containing a capsule or a 
cartridge. Neither inhaler contained active ingredients. The 
inhalers were BreezhalerTM (BH—available in combination 
with Ultibro, Seebri and Onbrez from Novartis) and 
RespimatTM (RM—available in combination with Spiriva, 
Spiolto and Striverdi from Boehringer Ingelheim) (25). 
Throughout the research all individual inhalers were ‘single 
blinded’ by the addition of a black box sticker over the 
brand names and referred to by the moderators as ‘inhaler 
Blue’ (BH) and ‘inhaler Green’ (RM) respectively. The 
research was structured as follows:
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Assessment of importance of 22 
maintenance inhaler attributes 

Comparative assessment of the two 
inhalers

Handling and assessment of 
first inhaler: 
BreezhalerTM

Handling and assessment of 
first inhaler:
RespimatTM

Handling and assessment of 
second inhaler:

RespimatTM 

Handling and assessment of 
second inhaler:

BreezhalerTM

50% of participants (n=120) 50% of participants (n=120) 

In addition to designing the questionnaires and overall 
management of the study, GfK was responsible for all 
data tabulations and analyses. The responsibility for the 
interpretation of these data was shared by the five authors 
of the study.

‘Warm up’

The moderators confirmed that the study would take 
about 45 minutes to complete and briefly described its 
purpose. They also confirmed that the proceedings would 
be tape recorded but re-assured participants of complete 
confidentiality. 

Participants were then asked to fill out a self-completion 
sheet (Supplementary file 1) in which they were asked ‘please 
indicate how important it is for you personally that an inhalation 
device would offer each of the attributes listed below assuming that 
it would be used according to its respective dosage instructions’. 
Each attribute was to be rated on a 7-point scale where 1= 
‘not at all important’ and where 7= ‘very important’. 

The ranking of the attributes was based on the 
percentage of participants who rated them either 6 or 7 on 
the rating scale (Top 2 box score). It was considered that 
this approach reflected a positive and unequivocal response 
by the participants to the question. The Top 2 box scores 
were later aggregated and enabled analysts to develop a 
rank order of all 22 attributes in terms of how important 
participants perceived it to be that a maintenance inhaler 
should offer each attribute. 

The list of attributes was developed following extensive 
research of published work including papers on the 
relationship between handling difficulties with maintenance 

inhalers and subsequent reductions in compliance.

The handling process

Participants handled each inhaler in a random order and on 
three separate occasions. Immediately prior to the second 
handling, participants were provided with the respective 
‘Instructions for use’ (IFU) which was equivalent to that 
included in the packaging leaflet of the commercial product. 
However, in order to minimise the impact of the IFUs 
on inhaler preference per se, they were both provided in 
black and white with illustrations rather than photographs 
(Supplementary files 2 and 3). 

Non-comparative assessment

Following the third handling of each inhaler participants 
completed a second self-completion sheet where they were 
asked to what extent they agreed that the inhaler offered 
each of the 22 attributes on the sheet (Supplementary file 4)  
using a 7 point rating scale where 1 = ‘I do not agree at all’ 
and 7= ‘I completely agree’. The Top 2 box scores were 
aggregated for each attribute as before.

The handling process and the non-comparative 
assessment were then repeated for the second inhaler. 

Comparative assessment

The final stage of the study involved two direct comparisons 
of the inhalers. In the first of these, participants allocated 
100 points between the inhalers where the greater 
the preference, the higher the share of points. When 
aggregated, the results established an overall preference 
for one inhaler over the other. In the second comparison 
participants allocated 100 points between each of the 
inhalers on six specific attributes:
 Ease of use;
 Confidence that a full dose has been taken;
 Intuitiveness;
 Speed of preparation;
 Ease of learning how to handle the inhaler;
 Design.

Study population

A total of 240 maintenance inhaler-naive participants 
split equally across Australia, Brazil, Germany and Japan 
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completed the research. A co-diagnosis of COPD and 
asthma was an exclusion criterion in the COPD group. 
Asthma was also an exclusion criterion in the ‘device/
disease-naive consumer’ group since patients with this 
condition might have had experience of rescue therapy 
using an inhaler. 

The study comprised 240 participants all of whom were 
‘maintenance inhaler-naive’ at the time of their interview 
in order to exclude any prior experience of operating a 
maintenance inhaler which might otherwise have biased the 
results. Originally, it was intended that half of the country 
sample had to have been free of any long-term disease that 
could have required the use of a maintenance inhaler of 
any sort—so called ‘device/disease-naive consumers’. The 
other half had to have had a physician’s diagnosis of COPD 
but no experience with a maintenance inhaler. However, 
it proved impractical to recruit this type of COPD patient 
in Germany and Japan because the vast majority of newly-
diagnosed COPD patients in these two countries are 
started on long-term maintenance treatment including a 
maintenance inhaler immediately following diagnosis. In 
fact, just three were recruited in Germany and none in 
Japan. It was decided that in these two countries only a 
suitable alternative would be to recruit consumers who were 

at a ‘high risk’ of developing COPD based on a COPD 
population screener (26) but who were also maintenance 
inhaler-naive. It was felt that this was an acceptable 
deviation from the original planned population since like 
the other two types of participants none of this latter group 
would have had any prior experience of using a maintenance 
inhaler. A detailed breakdown of the numbers by country of 
the three groups of participants is available in Table 1.

Statistical methods

Paired t-test (27).
In order to quantify the difference between the inhalers 

in a score or rating such as for example, ‘intuitiveness of 
device’, a paired t-test methodology was applied where a P 
value of <0.05 was regarded as statistically significant at the 
95% confidence level.

Results

Rank order of importance of attributes

The consolidation of responses to the first task in the ‘warm 
up’ involved the rating of the importance to participants of 

Table 1 Characteristics of the study population

Respondent type Total (N=240) Germany (N=60) Brazil (N=60) Japan (N=60) Australia (N=60)

Inhaler-naive COPD patients, n [%] 63 [26] 3 [5] 30 [50] 0 [0] 30 [50]

‘Device/disease-naive consumers’*, n [%] 120 [50] 30 [50] 30 [50] 30 [50] 30 [50]

Consumers with ‘high risk of COPD’, n [%] 57 [24] 27 [45] 0 [0] 30 [50] 0 [0]

Male, n [%] 107 [45] 30 [50] 20 [33] 30 [50] 27 [45]

Age (years), n [%]

40–49 102 [42] 18 [30] 39 [65] 15 [25] 30 [50]

50–59 67 [28] 16 [27] 16 [27] 18 [30] 17 [28]

60–69 40 [17] 13 [22] 2 [3] 20 [33] 5 [8]

70–75 31 [13] 13 [22] 3 [5] 7 [12] 8 [13]

Educational background, n [%]

No high school 9 [4] 0 [0] 5 [8] 1 [2] 3 [5]

High school 103 [43] 43 [72] 23 [38] 21 [35] 16 [27]

Technical college 23 [9] 0 [0] 2 [3] 0 [0] 21 [35]

University 100 [42] 17 [28] 30 [50] 38 [63] 15 [25]

Advanced degree/PhD 5 [2] 0 [0] 0 [0] 0 [0] 5 [8]

*, participants free of any long-term disease that could require the use of a maintenance inhaler.
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22 handling-related attributes (Figure 1). Participants rated 
‘provides confidence that a full dose of the drug has been 
taken’ as the most important of all 22 attributes with 92% 
awarding it a Top 2 box score (either 6 or 7). Following 
closely were a number of attributes associated with ‘easiness’ 
including ‘activation is easy to control’ (88%), ‘process is 
easy to learn’ (87%) and ‘easy to use’ (87%). Other high 
scoring attributes included ‘low likelihood to make mistakes 
(84%) and ‘easy to understand how device works’ (83%). 
This latter was the only key attribute to show a significant 
difference across the participating countries where 
significantly fewer participants in Japan (68%) gave it a Top 

2 box score compared with participants in the other three 
countries (Germany 92%, Brazil 88% and Australia 85%). 

Non-comparative assessment of performance of the 
inhalers against attributes

Following the three handlings of the individual inhaler, 
participants were asked to indicate on self-completion sheet 
2 (Supplementary file 4) their responses to the question 
‘indicate how much you agree that this inhalation device reflects 
those statements [attributes] for you personally’. Figure 1 shows 
that participants judged BH to be superior to RM on all but 

Figure 1 Percentage of participants giving inhalers a Top 2 box score. *, the Top 2 box score reflects a high level of agreement, that is, either 
’agreed’ (=6) or ‘fully agreed’ (=7).

Breezhaler

Respimat

Top 2 box %

Top 2 box %
Importance

20% 40% 60% 80% 100%
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2 of the 22 attributes (‘sturdy/unlikely to break’ and ‘minimal 
potential of accidental contamination’) where there was no 
statistically significant difference between the two inhalers  
(P value for all ratings =0.000).

Given the importance to compliance of full dosage and 
overall ‘easiness’ of use, Table 2 reveals the extent of the 
superiority of BH over RM on the top four rated attributes.

There were four attributes that could also be gathered 
under the heading ‘easiness’ in addition to those featured 
in Table 2—‘easy to understand how device works’, ‘easy 
to hold’, ‘easy to grip’ and ‘easy to store’—on all of which 
BH was statistically superior to RM. The results for 
attributes that could be described as ‘convenience-related’ 
were similarly in favour of BH. Moreover, BH was rated 
significantly higher on other attributes such as ‘not too 

many handling steps’, ‘low likelihood to make mistakes’ 
and ‘process can be completed very quickly’. (P value for all 
ratings =0.000).

Additional analyses conducted to compare the responses 
of the COPD patient/high risk groups with those of the 
‘device/disease naive’ (low risk) group revealed that there 
were significant differences in only 3 of the 22 attributes—
‘the inhalation device is easy to use’ (BH), ‘the inhalation device 
is designed so that it can be used anywhere not just at home (RM)’ 
and ‘disposing of the waste product (i.e., medical waste, regular 
trash) associated with the inhalation device is convenient’ (overall 
rating). Detailed findings of these analyses are available in 
Supplementary file 5. However, these differences between 
the populations although statistically significant, were 
minor and did not alter the general tendency towards BH 
being perceived to be superior to RM.

Comparative assessment of the inhalers

In the final phase of the study participants were asked to 
perform ‘point allocation’ exercises on six key attributes and 
on their overall preference for one inhaler over the other. 
In these exercises 100 points were shared between the two 
inhalers. Table 3 reveals that overall a significant majority 
of participants considered BH to be superior on all six 
attributes and on ‘overall preference’. (All differences are 
highly significant at a 95% confidence level).

There were a small number of statistically significant 
differences across the four participating countries regarding 
the attributes in Table 3. Statistically fewer participants in 
Brazil considered BH to be superior to RM on ‘easy to 
use’ and ‘overall preference’ compared with participants in 
Germany and significantly fewer participants in Australia 
considered BH to be superior to RM on ‘confidence that 
a full dose has been taken’ compared with participants 
in either Germany or Japan. There were no significant 
differences across the countries regarding ‘speed of 
preparation’, ‘ease of learning how to handle the inhaler’ 
and ‘design’.

Additional analyses revealed no significant differences in 
the responses of the COPD patients/high risk groups and 
the ‘device/disease naive (low risk) group regarding the key 
attributes shown in Table 3 and in overall preference.

Discussion

Chronic obstructive pulmonary disease is responsible 

Table 2 Percentage of participants ticking a Top 2 box

Attributes BH (%) RM (%)

‘Confidence that a full dose has 
been taken’*

70 48

‘Activation is easy to control’ 80 42

‘Process is easy to learn’ 91 40

‘Easy to use’ 83 33

*, this rating was entirely perceptual in nature since participants 
did not execute an actual inhalation.

Table 3 Perceptual comparison of key inhaler attributes (sample 
size: n=240)

Attributes BH (%) RM (%) P

‘Easy to use’ 60 40 0.000

‘Confidence that a full 
dose has been taken’*

58 42 0.000

‘Intuitiveness of use’ 69 31 0.000

‘Speed of preparation’ 57 43 0.000

‘Ease of learning how to 
handle inhaler’

69 31 0.000

‘Design’ 61 39 0.000

Overall preference** 56 44 0.000

*, this rating was entirely perceptual in nature since participants 
did not execute an actual inhalation; **, the point allocation 
exercise included participants’ consideration of the preparation 
steps prior to use; that is, the insertion of a dosing cartridge into 
RM once a month and the insertion of a capsule in BH on a daily 
basis.
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for significant levels of morbidity (28), mortality (3) and 
healthcare and wider economic costs (4). In the absence of 
medications that can reverse the inevitable decline in lung 
function, management guidelines (21,22) state that the goals 
of treatment of COPD are a reduction in the rate of long-
term decline in lung function, prevention and treatment of 
exacerbations, reduction in hospitalizations and mortality, 
relief of disabling dyspnoea and improvement of exercise 
tolerance and health-related quality of life (29,30).

Although a wide range of medications is available to 
help achieve these goals, their efficacy depends to a large 
extent on the handling characteristics of the individual 
maintenance inhaler. Therefore, a maintenance inhaler with 
superior handling as judged against a number of handling-
related attributes could provide improved compliance, 
improved overall disease control and improved clinical 
outcomes. 

With this background in mind, a research study was 
designed to answer three key questions; which maintenance 
inhaler handling-related attributes were perceived as most 
important by participants, which inhaler was perceived by 
participants to be superior against a number of handling-
related attributes and which inhaler was preferred overall?

A crucial aspect of clinical efficacy and therefore long-
term control is the amount of active drug reaching the 
lungs. Critically, the participants in this study rated ‘provides 
confidence that a full dose has been taken’ as the most important 
of the 22 attributes listed. When asked to what extent they 
personally considered that the individual inhaler offered 
this attribute in a non-comparative assessment of the two 
inhalers, a significant majority (70%) considered that BH 
did offer this attribute compared with less than half (48%) 
for RM. 

There is extensive evidence that training in the handling 
of maintenance inhalers is far from universal (23,24) in 
which case it can be argued that the more intuitive and 
easier to handle an inhaler is, the more likely it will be that 
patients will comply with dosage instructions and so benefit 
from improved disease control, clinical outcomes and quality  
of life.

Among the 22 attributes against which participants rated 
the inhalers were ‘intuitiveness to use’ and seven that could 
be grouped under the heading ‘easiness’ (‘easy to use’, 
‘activation easy to control’, ‘process easy to learn’, ‘easy to 
understand how device works’, ‘easy to hold’, ‘easy to grip’ 
and ‘easy to store’). In the non-comparative assessment a 
significantly greater percentage of participants considered 
that BH would provide each of these attributes compared 

to RM. It follows that the more ‘intuitive’ an inhaler is to 
use, the less time will be spent on learning the process and 
the more likely it will be that the patient uses the inhaler 
correctly. 

Several other attributes that could be defined as 
‘convenience-related’ such as ‘convenient to use’ and 
‘convenient size’ and others such as ‘not too many handling 
steps’, ‘low likelihood to make mistakes’ and ‘process can 
be completed very quickly’ were also included in the rating 
exercise and again, BH was judged to be significantly 
superior to RM. 

Furthermore, in a direct comparison BH was rated 
significantly higher than RM on six specific attributes, 
‘confidence that a full dose has been taken’ (58% vs. 42%), 
‘easy to use’ (60% vs. 40%), ‘intuitiveness of use’ (69% 
vs. 31%), ‘speed of preparation’ (74% vs. 26%), ‘ease of 
learning how to handle’ (77% vs. 23%) and ‘design’ (64% 
vs. 36%).

Finally, in a direct choice between the inhalers, a 
significant majority of participants preferred BH to RM 
overall (56% vs. 44%).

Limitations of research

The nature of primary market research (PMR) meant that 
participants did not perform the inhalation step. 

The sample of 240 participants may not be a true 
reflection of ‘real life’. That said, results did reveal 
considerable commonality across all four countries on many 
of the attributes assessed in the research.

Conclusions 

Compliance with recommended dosage regimens is crucial 
for the maintenance of disease control and improved 
clinical outcomes in COPD. In the absence of a cure for 
COPD, prevalence is predicted to increase year by year 
and so it will be increasingly important in the future that 
maintenance inhalers are as simple to handle as possible in 
order to optimise compliance, to improve clinical outcomes 
and therefore to contain the burden of COPD.

Results of this study showed that Breezhaler was rated 
higher by significantly greater numbers of participants in 
its ability to deliver against 20 of 22 maintenance inhaler 
handling-related attributes including ‘confidence that a 
full dose has been taken’ which participants judged to be 
the most important of all 22 attributes. Such confidence is 
of profound importance considering the clinical benefits 
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derived from the delivery of a full dose of active drug 
to the lungs. The delivery of a full dose of drug could 
have additional benefits by decreasing the risk of under- 
or overdosing that some patients might face due to the 
uncertainty with their current inhaler. 

Other inhaler-related attributes where Breezhaler was 
rated superior to Respimat included ‘intuitiveness to use’ 
and several associated with ‘easiness’ including ’easy to 
use’ and ‘easy to learn the process’. These results are also 
of considerable importance given the lack of training in 
the use of maintenance inhalers where evidence confirms 
the relationship between handling difficulties and reduced 
clinical effectiveness. In this regard, the easier an inhaler is 
to use, the more likely the patient will comply with dosage 
recommendations.

In summary, the combination of superiority on the 
vast majority of maintenance inhaler handling-related 
attributes particularly ‘confidence that a full dose has been 
taken’ and several associated with ‘easiness’ and its status 
as the preferred inhaler suggests that Breezhaler offers an 
opportunity for improved compliance, improved disease 
control and most importantly, improved clinical outcomes 
in COPD.
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Supplementary

Supplementary file 1

Self-completion sheet 1

For each of these statements please indicate how important 
it is for you personally that an inhalation device would offer 

each of the attributes listed below. We would like you to 
think about what might be important to you if you were 
asked to use an inhalation device in the future. For the 
assessment please use a 7-point scale, 1 meaning “Not 
Important at All” and 7 meaning “Very Important”.

Not important at all Very important

1. The inhalation device is convenient to use 1 2 3 4 5 6 7

2. The inhalation device can be used without assistance 1 2 3 4 5 6 7

3. The inhalation device does not require a lot of strength to 
operate

1 2 3 4 5 6 7

4. The inhalation device is easy to grip 1 2 3 4 5 6 7

5. The inhalation process can be completed very quickly with the 
inhalation device

1 2 3 4 5 6 7

6. It is easy to understand how the inhalation device works 1 2 3 4 5 6 7

7. The inhalation process is easy to learn 1 2 3 4 5 6 7

8. The inhalation device is intuitive to operate 1 2 3 4 5 6 7

9. The inhalation device is easy to use 1 2 3 4 5 6 7

10. The potential for accidental contamination of any of the 
components is minimal

1 2 3 4 5 6 7

11. The inhalation device is designed so that it can be used 
anywhere (not just at home).

1 2 3 4 5 6 7

12. The inhalation device is sturdy so it is unlikely to break 1 2 3 4 5 6 7

13. The inhalation device is well designed 1 2 3 4 5 6 7

14. The likelihood for mistakes is low with the inhalation device 1 2 3 4 5 6 7

15. The inhalation device provides confidence that the entire dose 
of the drug has been used

1 2 3 4 5 6 7

16. The inhalation device does not produce too much waste (i.e., 
medical waste, and regular trash)

1 2 3 4 5 6 7

17. Disposing of the waste product (i.e., medical waste, regular 
trash) associated with the inhalation device is convenient

1 2 3 4 5 6 7

18. The inhalation device is easy to store 1 2 3 4 5 6 7

19. The inhalation device does not include too many handling 
steps

1 2 3 4 5 6 7

20. The activation of the inhalation is easy to control with the 
inhalation device

1 2 3 4 5 6 7

21. The inhalation device is easy to hold 1 2 3 4 5 6 7

22. The inhalation device has a convenient size 1 2 3 4 5 6 7



Supplementary file 2: IFU Breezhaler



Supplementary file 3: IFU Respimat



Supplementary file 4

Self-completion Sheet 2 Blue

For each of these statements below, please indicate how 

much you agree that this inhalation device reflects those 
statements for you personally. For the assessment please 
use a 7-point scale, 1 meaning “I do not agree at all” and 7 
meaning “I completely agree”. 

I do not 
agree at all

I completely 
agree

1. The inhalation device is convenient to use 1 2 3 4 5 6 7

2. The inhalation device can be used without assistance 1 2 3 4 5 6 7

3. The inhalation device does not require a lot of strength to 
operate

1 2 3 4 5 6 7

4. The inhalation device is easy to grip 1 2 3 4 5 6 7

5. The inhalation process can be completed very quickly with 
the inhalation device

1 2 3 4 5 6 7

6. It is easy to understand how the inhalation device works 1 2 3 4 5 6 7

7. The inhalation process is easy to learn 1 2 3 4 5 6 7

8. The inhalation device is intuitive to operate 1 2 3 4 5 6 7

9. The inhalation device is easy to use 1 2 3 4 5 6 7

10. The potential for accidental contamination of any of the 
components is minimal.

1 2 3 4 5 6 7

11. The inhalation device is designed so that it can be used 
anywhere (not just at home)

1 2 3 4 5 6 7

12. The inhalation device is sturdy so it is unlikely to break 1 2 3 4 5 6 7

13. The inhalation device is well designed 1 2 3 4 5 6 7

14. The likelihood for mistakes is low with the inhalation device 1 2 3 4 5 6 7

15. The inhalation device provides confidence that the entire 
dose of the drug has been used

1 2 3 4 5 6 7

16. The inhalation device does not produce too much waste (i.e., 
medical waste, and regular trash)

1 2 3 4 5 6 7

17. Disposing of the waste product (i.e., medical waste, regular 
trash) associated with the inhalation device is convenient

1 2 3 4 5 6 7

18. The inhalation device is easy to store 1 2 3 4 5 6 7

19. The inhalation device does not include too many handling 
steps

1 2 3 4 5 6 7

20. The activation of the inhalation is easy to control with the 
inhalation device

1 2 3 4 5 6 7

21. The inhalation device is easy to hold 1 2 3 4 5 6 7

22. The inhalation device has a convenient size 1 2 3 4 5 6 7



Supplementary file 5

Attributes
Level of 

importance

Patients/high risk Consumers/low risk
P value (t-test)

n mean n mean

The inhalation device is 
convenient to use

Importance 120 6.51 120 6.29 0.103

Breezhaler 120 6.10 120 6.27 0.304

Respimat 120 4.25 120 4.28 0.901

The inhalation device can be 
used without assistance

Importance 120 6.35 119 6.43 0.637

Breezhaler 120 6.14 120 5.98 0.440

Respimat 120 4.54 120 4.21 0.241

The inhalation device does 
not require a lot of strength to 
operate

Importance 120 6.04 120 6.14 0.538

Breezhaler 120 6.44 120 6.58 0.231

Respimat 120 4.38 120 4.19 0.467

The inhalation device is easy to 
grip

Importance 120 6.11 120 6.19 0.565

Breezhaler 120 6.22 120 6.26 0.779

Respimat 120 5.12 120 5.27 0.499

The inhalation process can be 
completed very quickly with the 
inhalation device

Importance 120 6.48 120 6.30 0.142

Breezhaler 120 6.21 120 6.37 0.289

Respimat 120 4.25 119 4.34 0.752

It is easy to understand how the 
inhalation device works

Importance 120 6.31 120 6.38 0.609

Breezhaler 120 6.27 120 6.20 0.632

Respimat 120 3.95 120 3.73 0.422

The inhalation process is easy 
to learn

Importance 120 6.35 120 6.39 0.720

Breezhaler 120 6.45 120 6.64 0.050

Respimat 120 4.56 120 4.37 0.462

The inhalation device is intuitive 
to operate

Importance 120 5.63 120 5.58 0.791

Breezhaler 120 5.73 120 5.85 0.516

Respimat 120 3.64 120 3.68 0.897

The inhalation device is easy to 
use

Importance 120 6.38 120 6.48 0.415

Breezhaler 120 6.25 120 6.51 0.038*

Respimat 120 4.07 120 4.11 0.879

The potential for accidental 
contamination of any of the 
components is minimal

Importance 120 6.18 120 6.30 0.372

Breezhaler 120 5.23 120 5.31 0.717

Respimat 120 5.26 120 5.35 0.692

The inhalation device is 
designed so that it can be used 
anywhere (not just at home)

Importance 120 6.23 120 6.38 0.348

Breezhaler 120 6.28 120 6.55 0.057

Respimat 120 5.24 120 5.73 0.028*

The inhalation device is sturdy 
so it is unlikely to break

Importance 120 6.17 120 6.39 0.109

Breezhaler 120 5.21 120 5.36 0.468

Respimat 120 5.18 120 5.45 0.212

The inhalation device is well 
designed

Importance 120 5.12 120 5.20 0.706

Breezhaler 120 5.33 120 5.53 0.313

Respimat 120 4.65 120 4.49 0.530

The likelihood for mistakes is 
low with the inhalation device

Importance 120 6.26 120 6.32 0.694

Breezhaler 120 6.03 120 5.98 0.756

Respimat 120 4.43 119 4.58 0.551

The inhalation device provides 
confidence that the entire dose 
of the drug has been used

Importance 120 6.65 120 6.57 0.370

Breezhaler 120 5.85 120 5.80 0.795

Respimat 120 4.95 119 4.86 0.723

The inhalation device does not 
produce too much waste (i.e., 
medical waste, and regular 
trash)

Importance 120 5.67 120 5.85 0.319

Breezhaler 120 5.68 120 5.93 0.208

Respimat 120 5.00 119 4.89 0.635

Disposing of the waste product 
(i.e., medical waste, regular 
trash) associated with the 
inhalation device is convenient

Importance 120 5.56 120 6.03 0.009*

Breezhaler 120 6.06 120 6.23 0.291

Respimat 120 4.83 120 4.86 0.887

The inhalation device is easy to 
store

Importance 120 5.89 120 6.10 0.159

Breezhaler 120 6.46 120 6.58 0.290

Respimat 120 5.45 120 5.53 0.723

The inhalation device does not 
include too many handling steps

Importance 120 6.38 120 6.29 0.438

Breezhaler 120 6.10 120 6.39 0.074

Respimat 120 3.97 120 3.98 0.951

The activation of the inhalation 
is easy to control with the 
inhalation device

Importance 120 6.49 120 6.51 0.873

Breezhaler 120 6.25 120 6.25 1.000

Respimat 120 4.55 120 4.56 0.974

The inhalation device is easy to 
hold

Importance 120 6.07 120 6.19 0.389

Breezhaler 120 6.27 120 6.31 0.772

Respimat 120 5.15 120 5.55 0.066

The inhalation device has a 
convenient size

Importance 120 6.09 120 6.11 0.915

Breezhaler 120 6.41 120 6.49 0.561

Respimat 120 4.82 120 54.86 0.148

*, difference in mean statistically significant (alpha >0.05).


