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Abstract

Obijectives: The study aimed to assess usage of inhalation devices in asthma and chronic obstructive pulmonary
disease (COPD).

Methods: In this two-round Delphi survey, 50 experts in asthma and COPD completed a 13-item, Internet-based,
self-administered questionnaire about choice of inhalation device, training and monitoring of inhalation
techniques, the interchangeability and the role of costs in the selection of inhalation devices. For each item, the
median (central tendency) and interquartile ranges (degree of consensus) were calculated.

Results: Experts considered that the choice of inhalation device was as important as that of active substance
(very good consensus) and should be driven by ease of use (good to very good consensus) and teaching (very
good consensus). Experts recommended giving oral and visual instructions (good consensus) and systematic
monitoring inhalation techniques. Pulmonologists and paramedics have predominantly educational roles (very
good consensus). Experts discouraged inhalation device interchangeability (good consensus) and switching for
cost reasons (good to very good consensus) without medical consultation (good consensus).

Conclusions: The results of this survey thus suggested that inhalation devices are as important as active
substances and training and monitoring are essential in ensuring effective treatment of asthma and COPD.
Inhalation device switching without medical consultation should be avoided.

Keywords: asthma, chronic obstructive pulmonary disease, consensus, Delphi survey, inhalation device,
questionnaire

1. Introduction

Inhalation devices (IDs) are widely used to administer treatment to patients with asthma and chronic obstructive
pulmonary disease (COPD) because they ensure high level of drug delivery to the airways with only low
concentrations into the systemic circulation, resulting in a lower risk of adverse events [1]. In the coming years,
generics of existing drugs for obstructive airway diseases treatment will become available, while patents for IDs
will remain in place. Active substances that are currently available with one device will be launched with
different types of devices in Europe, potentially leading to more opportunity for switching a patient's ID.

In this context, important questions concerning the impact of IDs on asthma and COPD treatment are raised:
what is the respective importance of active compounds and IDs? Which criteria should be taken into account in
ID choice? Is it needed to teach and check the patients' inhalation technique and how often is it needed? What is
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the potential impact of ID switching and who should initiate the switching procedure? The consideration of these
questions is important because incorrect treatment delivery may adversely affect the benefits gained from the
therapy [2-4], dramatically change the side effects [5] and induce substantial cost increases associated with
asthma and COPD [6,7].

Only limited guidance on the choice, use and interchangeability of IDs is provided in treatment guidelines for
asthma and COPD, except for teaching and testing inhalation techniques [8-11]. To address this lack of evidence,
the authors (Delphi development committee [DDC]) decided to conduct a Delphi survey to explicitly summarize
the opinion of Belgian experts in asthma and COPD on ID usage. This survey was designed to develop a
consensus of opinions concerning the choice of 1Ds, the training and monitoring of inhalation techniques, the
role of costs in the selection of IDs and the interchangeability of IDs.

2. Methods
2.1 The Delphi method

The Delphi technique is based on the use of questionnaires, which are delivered using multiple iterations to
collect data from a panel of selected experts and is typically used when evidence is limited [12]. The major
characteristics of the Delphi method are anonymity, controlled feedback and group responses [12]. Anonymity
results from the absence of direct interaction between participants, who respond independently to the
questionnaire and do not know the specific answers given by any other participants. Controlled feedback occurs
during the different rounds, since the group responses obtained during one round are returned to the participants
during the next round in the form of statistical summaries. Group responses are expressed using scores that
quantify the level of consensus obtained by the group [13-15].

2.2 Development of the questionnaire

In October 2012, the authors prepared a 13-item questionnaire and reviewed the statements (Figure 1 and
supplementary material: French and Dutch questionnaires and English translation). The authors comprised eight
representatives from major hospitals in Belgium and Luxembourg. For questionnaire preparation, a review of ID
recommendations in clinical guidelines was performed by hand-searching major asthma and COPD guidelines.
These guidelines were identified by searching the National Center for Biotechnology Information, US National
Library of Medicine (PubMed) database for publications with titles containing the terms ‘COPD' or ‘asthma' and
‘guideline’ or 'guidelines'. Before administering the questionnaire to the experts, the project was tested and
validated by four external reviewers, who checked the formulation of the questions and whether the
questionnaire was in line with the study objectives. The questionnaire was Internet-based, self-administered and
designed to have a maximum duration of 10 min per round.

The questionnaire included closed questions to allow quantification of the results. The majority of the questions
used 11-point Likert scale (from 0 to 10, whereby zero = | do not agree at all and 10 = | fully agree) to evaluate
the appropriateness of each response. The questionnaire also included multiple choice questions, for which the
option 'other' was added to the response list to minimize the risk of bias. All questions contained an open space
to allow respondents to explain or specify their answers during the first round. Comments were mandatory for
questions in the sections about the interchangeability of IDs and the role of costs in the selection of IDs and were
optional in the sections about the choice of IDs and the training and monitoring of inhalation techniques.

2.3 Selection of the experts

Six members of the DDC received a list of chest physicians in Belgium (about 480) and were asked to designate
those that they considered as experts in the use of IDs and in asthma and COPD prevention and treatment who
could be eligible for selection (Figure 1). In each Belgian hospital, only one expert was selected; the objective
was to represent as far as possible a variety of different hospitals. If more than one expert was identified within a
given hospital, the expert designated by the greatest number of DDC members was selected.

2.4 Phases of the consensus

In November 2012, the questionnaires were sent via email to the selected experts (Figure 1). They received
reminders by email and telephone to complete the questionnaires by the end of the month.
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For the second round, the experts' responses were analyzed and trends (median and interquartile) were integrated
in the questionnaire with a sample of the experts' comments for each question. The comments were selected to
avoid repetitions and explain answers that were close to the central trends, since the objective of a Delphi survey
is to obtain a consensus. In December 2012, the same questionnaires were again sent via email to the same
experts, who were asked to confirm or modify their answers, which had been individually integrated into the
questionnaire. For the second round, there was no possibility to post a comment for each question, but experts
could add some comments at the end of the questionnaire.

2.5 Analysis and interpretation of the results

The data were analyzed using descriptive statistics and presented as median (Q2), quartiles and interquartile
range (Q1 - Q3) for each answer. This provided information on the central tendency of the responses and the
extent of dispersion of the data, together giving an indication of the degree of consensus: Q1 = lower quartile
(the lowest 25% of data); Q2 = median (50%) and Q3 = upper quartile (75%).

The definitions of the different levels of consensus were based on those given in a previous publication, in which
the Delphi method was used by the American College of Chest Physicians to give recommendations on
pneumothorax treatment (Table 1) [11]. The statistical analyses were performed by Medi-info scrl-cvba
(Rixensart, Belgium) using SPSS (Statistical Program for the Social Sciences).

Figure 1. Study design is shown.*In the second round, the central trend of the previous round was shown to the
respondents, who were asked to confirm/review their answers. *No third round was required because adequate
consensus was always reached before.

Delphi development
committee

Preparation of

questionnaire ‘ Testing/validation with 4 extemnal reviewers:

" Experts in asthma & COPD prevention/

Selection treatment and inhaler devices
of experts .
= 1 Expert per hospital
Data collection: 1st analysis: central trends
1st round: Nov 2012 (n = 53) (median + interquartile)
[ Data collection: | Integration of central trends
| 2nd round”: Dec 2012 (n = 50) 1 in questionnaire
. No |  Additional round(s)¥
Consensus? 1 > consensus
es

r = .
| Final analysis |

3. Results

In the first round of the survey, of the 106 expert pulmonologists contacted, 53 participated from 53 different
Belgian hospitals (Figure 1). Of these, 25 French-speaking and 25 Dutch-speaking experts responded to the
second round and were included in the analyses. The degree of consensus increased in the second round of the
Delphi process for all questionnaire items.

3.1 Choice of IDs
When experts were asked to compare the respective impact of IDs and active substances on obstructive lung

disease treatment, 58% considered that both choices were equally important (response = 5 on an 11-point [0 - 10]
Likert scale). A very good degree of consensus was reached; the responses of 78% of experts ranged between 4
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and 6 (Table 2). A good to very good consensus was achieved in the first round and only 7 of the 50 experts
modified their answer in the second round.

Among different criteria for the choice of ID, the highest scores (Q2 > 8) were observed for those that were
likely to optimize the correct use of the ID by the patients: easy to teach and use, patients' ability to use the
device correctly and practical aspects (Figure 2). For these criteria, the levels of consensus were good or very
good and a maximum of 5 of 50 experts modified their answer in the second round.

The criterion of choice of IDs with the highest observed score was the patients' ability to use the device correctly
(Figure 3). This criterion had received the highest rating based on individual evaluations from 47 of the 50
experts and the maximum rating based on the top 2 evaluations (response = 9 or 10 on the 0-10 scale) from 40 of
50 experts.

3.2 Training and monitoring of the inhalation technique

Most experts considered that, when patients were trained on the correct use of IDs, it was more important to give
oral instructions and visual demonstration than written instructions only; the responses of 78% of experts ranged
between 8 and 10 (Table 2). The degree of consensus was good; the responses of 64% of experts ranged between
7 and 9. In the second round, 10 of the 50 experts modified their answer.

The majority of experts considered that patients should be prescribed an ID only after having received training
on the inhalation technique (Table 2). The degree of consensus was very good; the responses of 80% of experts
ranged between 8 and 10. In the second round, 9 of the 50 experts modified their answer. The majority of experts
also agreed that patients should be prescribed an ID only after having demonstrated satisfactory technique when
using it; the responses of 80% of experts ranged between 7 and 10 (Table 2). The degree of consensus was good,;
the responses of 52% of experts ranged between 7 and 9. In the second round, 7 of the 50 experts modified their
answer.

The experts considered that the most appropriate people for training patients on the use of IDs were, in
descending order, pulmonologists (Q2 = 10), paramedics (nurses, physiotherapists, pulmonary function
technicians working in the pulmonologist's centre; Q2 = 9), general practitioners (GPs; Q2 = 8), parents (Q2 = 8)
and pharmacists (Q2 = 7) (Figure 4A). A maximum of 6 of the 50 experts modified their answer in the second
round. The experts considered that the most appropriate persons to monitor the adequacy of inhalation technique
of the patients were, in descending order, pulmonologists (Q2 = 10), paramedics (Q2 = 10), GPs (Q2 = 8) and
pharmacists (Q2 = 6) (Figure 4B).

The majority of experts declared that checking patients' inhalation techniques should not be limited to the first
few visits: 48% considered that this should be monitored at each visit; 28% suggested checking it regularly
(every month) after initiation and 34% recommended checking it in the event of exacerbation or patient
complaints in addition to the initial appointment (n = 2), the first two visits (n = 5), the first three visits (n = 4),
each visit (n = 5), or regular monitoring after initiation (n = 5). In contrast, 12% of experts suggested checking it
only during the first three visits, 14% during the first two visits and 6% once at the initial appointment (data not
shown). None of the experts considered that inhalation monitoring should only be done in case of exacerbations
or patients' complaints. In the second round, 3 of the 50 experts modified their answer.

Table 1. Consensus definitions based on the 11-point Likert scale (0/10) used in this Delphi survey.

Term Definition

Perfect consensus All respondents agreed on an answer

Very good consensus  Median and 45 - 55% of respondents at one integer* or 75 - 85% of respondents within one

integer of the median*

Good consensus 45 - 55% of respondents within one integer of the median or 75 - 85% of respondents within

two integers of the median

Some consensus 45 - 55% of respondents within two integers of the median or 75 - 85% of respondents within

three integers of the median
No consensus All other cases

*Median and 45 - 55% of respondents give the same rating (e.g., 5).
*For example, median is 5, 75 - 85% of respondents are from 4 to 6.
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Table 2. Central trends and degree of consensus reached after the second round of the Delphi survey.

Q1 Q2 Q3 Consensus
Respective impact of 1D versus active substance choice™ 4 5 5 Very good
importance of written versus oral instructions* 8 8 9 Good
Patients should receive ID prescription only after having 8 9 10 Very good
received training by an appropriate person on the ID use®
Patients should receive ID prescription only after having 7 8 10 Good
demonstrated satisfactory technique when using it®
ID are easily interchangeable when the active substances 1 2 3 Good
are kept the same®
Switching of the prescribed 1D can be made by the 0 0 1 Very good
pharmacist if the active substance is kept the same®
The physician should prescribe the least costly ID for the 2 4 5 Good
collectivity®
The pharmacist should deliver the least costly 1D, which 0 0 1 Very good
contains the active substance prescribed by the
physician®
*Expert responses: 0 = ID choice is the most important; 5 = both choices are equally important; 10 = active substance choice is the most
important

‘Expert responses: 0 = written instructions are the most important; 5 = both choices are equally important; 10 = oral instructions and visual
demonstration are the most important

SExpert responses: 0 = does not agree at all; 10 = entirely agree

ID: Inhalation device; Q2: Median; Q1, Q3: Interquartile range.

Figure 2. Importance of different criteria of choice of IDs when prescribing inhalation treatment for obstructive
lung disease is shown.

Responses: 0 = "the criterion is not important at all' and 10 = 'the criterion is very important'.

The boxplot: the central box shows the interquartile range (Q1 - Q3), with the thick horizontal line representing
the median (Q2) and the whiskers (above and below the box) the maximum and minimum (calculated as Q3 +
1.5*[Q1 - Q3] and Q1 - 1.5*[Q1 - Q3], respectively).

Outliers have been removed from the data sets since they have no impact on the data presented (central trends
being presented as median values).
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Figure 3. Rating level of different criteria of choice of IDs when prescribing inhalation treatment for obstructive
lung disease is shown.

Max rating = Number of experts having chosen, for a given criteria, the highest rating among the individual
evaluations. Note that similar rating on the 0-10 scale could be given to different criteria.

Top-2 = Number of experts having given a rating of 9 or 10 on the 0 - 10 scale.
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3.3 Interchangeability of IDs

Most experts disagreed with the idea that IDs were easily interchangeable, even if active substances and dosages
were kept the same; the responses of 80% of experts ranged between 0 and 4 (Table 2). The degree of consensus
was good; the response of 54% of experts ranged between 1 and 3. In the second round, 10 of the 50 experts
modified their answer; more experts disagreed with the idea that IDs were easily interchangeable.

A large majority of experts disagreed with the suggestion that 1D switches could be made by pharmacists, even if
active substances were kept the same (Table 2). The responses of 94% of experts ranged between 0 and 1 and the
degree of consensus was very good. In the second round, 6 of the 50 experts modified their answer; more experts
disagreed with the idea that 1D switches could be made by pharmacists.

All experts agreed (Q2 > 9) with all the proposed potential consequences of ID switching without medical
consultation (Figure 5). A Q2 value of 10 was achieved for four proposed consequences: misuse, low adherence,
lower pulmonary disposition and more exacerbations/poorer control of the respiratory disorder. There was a high
degree of agreement and consensus between responses for all suggested consequences.

The consensus was very good for the following consequences: misuse of I1Ds, patients' doubts about
prescriptions and/or the physicians' diagnoses and patients questioning the new IDs upon encountering the
slightest problems. A maximum of 4 of the50 experts modified their answer in the second round.

3.4 Costs
Experts tended to disagree with the idea that physicians should prescribe the least costly ID for the community,

although this disagreement was rather moderate (the responses of 54% of experts ranged between 0 and 4). The
degree of consensus was good: the responses of 54% of experts ranged between 3 and 5 (Figure 6). In the second
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round, 13 of the 50 experts modified their answer.

The large majority of experts clearly disagreed with the statement that pharmacists should deliver the least costly
ID for the community, even if this device contained the active substance prescribed by the physician; the
responses of 94% of experts ranged between 0 and 2. The degree of consensus was very good: the responses of
80% of experts ranged between 0 and 1 (Figure 5). In the second round, 7 of the 50 experts modified their
answer.

Figure 4. The most appropriate person for (A) training patients in the use of an 1D and (B) monitoring of
patients' inhalation technique is explained.

Responses: 0 = 'not at all appropriate’' and 10 = ‘entirely appropriate’.

The boxplot: the central box shows the interquartile range (Q1 - Q3), with the thick horizontal line representing
the median (Q2) and the whiskers (above and below the box) the maximum and the minimum (calculated as Q3
+ 1.5%[Q1 - Q3] and Q1 - 1.5*[Q1 - Q3], respectively).

Outliers have been removed from the data sets since they have no impact on the data presented (central trends
being presented as median values).
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4, Discussion

In this Delphi survey, experts considered that the ID choice was as important as the active substance choice in
the treatment of asthma and COPD and important factors to take into account in the ID choice included ease of
use and teaching. According to them, IDs were not easily interchangeable and switches should not be made
without medical consultation and should not be based primarily on cost rationale. These results highlighted the
fact that in many countries, where the guidelines from the Global Initiative for Asthma (GINA) and the Global
initiative for chronic Obstructive Lung Disease (GOLD) are used, additional practical recommendations on ID
choices are needed [1,16]. These recommendations should be in line with the guidelines from the American
College of Clinical Pharmacy and the American College of Allergy, Asthma, and Immunology [17].

The Delphi method is a structured group communication process by which experts in their field can assess issues
where relevant knowledge or information is lacking [18]. The present questionnaire addressed questions on the
role of costs in the selection of IDs, and the interchangeability of IDs where there is presently no efficient
method for decision making. In such conditions, Delphi is a widely used and accepted method for achieving
convergence of opinion concerning real-world knowledge in a given topic area. It consists of sequence of
questionnaires or 'rounds', interspersed by controlled feedback, in order to obtain consensus of opinion of a
group of individuals with expert knowledge in the field evaluated. In order to select the experts in the present
study, chest physicians were recruited on the following criteria: they were identified by academic chest
physicians to be mainly involved in their own hospital in the management of airway obstructive lung diseases
such that they were likely to have major interest and involvement with the questions being examined [18]. This
selection was easy to perform since members of the DDC are representative of Belgian academic hospitals and
are aware of the organization of chest services in non-academic hospitals. It must be stressed, however, that only
one representative per hospital was recruited since anonymity is one of the features that characterizes the Delphi
process and that selection of additional experts within the same hospital could lead to face-to-face reaction and
bias [18]. Sequential rounds were performed and in the present study, good to very good convergence was
already reached after two rounds. A small minority of participants (between 6 and 26% allowing to questions)
changed their views in line with the group’s responses, mainly in the form of small changes in rating on the scale,
which seems reasonable given the absence of knowledge in the field.

The GINA and GOLD guidelines mention that patients should be instructed on ID use, but give very few
recommendations on the way this should ideally be performed [1,16]. This survey provided further information
on how and by whom this training should be performed. Experts recommended that patients should only receive
prescriptions for IDs after receiving training by an appropriate person on their use, which is in line with the
results of a previous Delphi survey conducted among Spanish experts [19]. In the present survey, pulmonologists
recommended providing oral and visual rather than written instructions to the patients and systematically
monitoring their inhalation technique at each visit.

In Belgium, there are only a limited number of healthcare givers, and no asthma or COPD nurses paid by the
Health System, who can provide comprehensive instructions for correct handling of IDs and regularly review
patients' inhalation technique. Therefore, patients often learn how to correctly use their ID when they are
hospitalized due to an exacerbation event [20]. The experts considered that pulmonologists, followed by
paramedics and GPs, were the most appropriate healthcare providers to teach and monitor patients' inhalation
technique, which is in line with previous observations [2,21]. In the Delphi survey conducted previously in
Spain, experts also stated that healthcare professionals should have detailed knowledge on IDs and inhalation
techniques, although physicians were often unaware of their correct usage in practice [19]. Pharmacists could
assist pulmonologists by providing information and training to the patients, but the experts in our study felt that
paramedics were more appropriate to fulfill this, which may be due to the fact that paramedics work with the
pulmonologists as part of their team on a daily base [22]. A closer collaboration between pulmonologists and
pharmacists may have a positive impact on patients' follow up, as suggested by findings from previous studies
[23,24]. Pharmacists could indeed enhance therapeutic outcomes in patients with asthma or COPD, but studies
emphasize the importance of training for this purpose [25]. At present, however, most pharmacists are not
trained to perform this education and are not familiar with the numerous devices and this factor has probably
driven the opinion of the experts in the present study.

This survey also evaluated the level of concern of experts with regard to ID switches without medical
consultation (unconsented switches) or for pure cost reasons. A very good level of consensus was reached
between experts, who discouraged unconsented switches of 1Ds. In previous studies, ID switches have been
associated with reduced disease control, and healthcare professionals have suggested that patients should be
involved in the choice of their ID [24-28]. Moreover, the US FDA recently pointed to significant safety problems
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related to the use of different IDs for the same drug [5]. There was also a good consensus against the choice of
the least costly ID, provided that there was a technical difference, in particular when the choice was made by
pharmacists. A previous study showed that, when ID switches were implemented as cost-saving procedures, the
potential for worsened disease control and the subsequent associated costs may outweigh the cost savings from
the switches [26].

This survey also evaluated the level of concern of experts with regard to ID switches without medical
consultation (unconsented switches) or for pure cost reasons. A very good level of consensus was reached
between experts, who discouraged unconsented switches of IDs. In previous studies, ID switches have been
associated with reduced disease control, and healthcare professionals have suggested that patients should be
involved in the choice of their ID [24-28]. Moreover, the US FDA recently pointed to significant safety problems
related to the use of different IDs for the same drug [5]. There was also a good consensus against the choice of
the least costly ID, provided that there was a technical difference, in particular when the choice was made by
pharmacists. A previous study showed that, when ID switches were implemented as cost-saving procedures, the
potential for worsened disease control and the subsequent associated costs may outweigh the cost savings from
the switches [26].

Figure 5. The consequences of switching ID without medical consultation are shown.

Responses: 0 = 'ID switches without a medical consultation cannot lead to the suggested consequence' and 10 =
'ID switches without a medical consultation can lead to the suggested consequence'.

The boxplot: the central box shows the interquartile range (Q1 - Q3), with the thick horizontal line representing
the median (Q2) and the whiskers (above and below the box) the maximum and the minimum (calculated as Q3
+ 1.5*[Q1 - Q3] and Q1 - 1.5*[Q1 - Q3], respectively).

Outliers have been removed from the data sets since they have no impact on the data presented (central trends
being presented as median values).
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It should be noted that several other factors, specific to the device and patient, may preclude the decision to
switch ID. These factors include particle size of the drug substance, airflow resistance of the ID and related
generated inhalation profiles and upper and lower airway anatomy. Such factors underlie some of the difficulties
faced in demonstrating bio-equivalence between different IDs containing the same active substance [29].

The members of the DDC, who came from Belgian and Luxembourg academic centers, selected the experts to
whom the questionnaire was sent. The strengths of this study included the facts that the number of experts who
responded to the questionnaire was large enough for a Delphi process, they were clearly identified as being
mainly involved in asthma and COPD management, their local context was homogeneous and the level of
consensus was systematically elevated. In addition, it is essential that participants who begin a Delphi process
maintain involvement until completion [18]. With regard to this, the expert selection in the present study allowed
easy reminders by telephone and email: ultimately 50 of the 53 participants who initially agreed to participate
effectively completed the process. An alternative approach could have been to select international, preferably
world experts as it is the case for the GOLD or GINA guidelines panel [1,16] on the basis of publications in the
field, but this option was not retained by the DDC, mainly because the number of published research papers on
ID management was limited. This was expected since the present study, according to Delphi inherent
indications, addressed issues with limited knowledge. It is also unlikely that a similar good response rate could
have been achieved with an international selection of experts.

Figure 6. The prescription of the least costly ID for the community is given.

Responses: 0 ="'l do not agree at all' and 10 ="l fully agree'.

The boxplot: the central box shows the interquartile range (Q1 - Q3), with the thick horizontal line representing
the median (Q2) and the whiskers (above and below the box) the maximum and the minimum (calculated as Q3
+ 1.5*[Q1 - Q3] and Q1 - 1.5*[Q1-Q3], respectively).

Outliers have been removed from the data sets since they have no impact on the data presented (central trends
being presented as median values).
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5. Conclusion

In conclusion, the experts included in this Delphi survey considered that the choice of the ID was as important as
that of the active substance in the treatment of asthma and COPD, they strengthened the central role of the
training and monitoring of the patients' inhalation techniques and they highlighted major concerns about
unconsented switching of IDs. The high level of consensus that was observed for nearly all questions after two
rounds suggests that our findings may closely represent the overall opinion of the Belgian pulmonologists. The
consensus opinions generated by this Delphi survey could be valuable in developing practical guidelines for ID
use in the treatment of asthma and COPD.

Acknowledgments

The authors thank Beatrice Danguy (Medi-info, Belgium), for the statistical analyses and for the preparation,
organization and control of the study on the web, and Marie-Line Seretand Melissa McNeely (XPE Pharma &
Science, Belgium c/o AstraZeneca) for publication management. The authors acknowledge medical writing
assistance from Claire Verbelen (XPE Pharma and Science, Belgium).

Declaration of interest

AstraZeneca was the funding source and was involved in all stages of the survey conduct and analysis.
AstraZeneca also funded all costs associated with the development and the publishing of the present manuscript.

Bibliography
Papers of special note have been highlighted as either of interest (-) or of considerable interest (--) to readers.

1. Global Initiative for Asthma. Global strategy for asthma management and prevention (updated 2012). 2012. Available from:
http://www. ginasthma.org

2. Broeders ME, Vincken W, Corbetta L. The ADMIT series-issues in inhalation therapy. 7. Ways to improve pharmacological
management of COPD: the importance of inhaler choice and inhalation technique. Prim Care Respir J 2011;20:338-43

3. Cochrane MG, Bala MV, Downs KE, et al. Inhaled corticosteroids for asthma therapy: patient compliance, devices. and inhalation
technique. Chest 2000;117:542-50

4. Laube BL, Janssens HM, de Jongh FH. et al. What the pulmonary specialist should know about the new inhalation therapies. Eur
Respir J 2011;37:1308-31

5. Michele TM, Pinheiro S, lyasu S. The safety of tiotropium-the FDA's conclusions. N Engl J Med 2010;363:1097-9

6. Accordini S, Corsico AG, Braggion M. et al. The cost of persistent asthma in Europe: an international population-based study in
adults. Int Arch Allergy Immunol 2013;160: 93-101

7. Nowak D, Berger K, Lippert B, et al. Epidemiology and health economics of COPD across Europe: a critical analysis. Treat Respir
Med 2005;4:381-95

8. Agence Fédérale des Médicaments et des Produits de Santé. Régles opérationnelles pour la prescription en DCI dans la pratique
médicale et pharmaceutique et dans le dossier médical électronique. 2011. Available from: http://www.faggafmps.be

9. Bateman ED, Hurd SS, Barnes PJ, et al. Global strategy for asthma management and prevention: GINA executive summary. Eur
Respir J 2008;31: 143-78

10. Dekhuijzen P, Picado C, Lavorini F. et al. Inhaler choice in asthma and COPD: a poorly addressed issue in guidelines. 6th IPCRG
World Conference; Edinburgh; 2012. Available from: https://www. theipcrg.org/display/EVENTSEdinburgh

11. Rabe KF, Hurd S, Anzueto A, et al. Global strategy for the diagnosis, management, and prevention of chronic obstructive pulmonary
disease: GOLD executive summary. Am J Respir Crit Care Med 2007;176:532-55

12. Hsu CC, Sandford B. The Delphi technique: making sense of consensus. PARE 2007;12:1-8

13. Baumann MH, Strange C, Heffner JE. et al. Management of spontaneous pneumothorax: an American College of Chest Physicians
Delphi consensus statement. Chest 2001;119:590-602

14. Delbecq AL, Van de VVen AH, Gustafson DH. Group techniques for program planning: a guide to nominal group and Delphi
processes. Scott Foresman & Co; Glenview, IL: 1975


http://www/
file:///C:/Users/chalonod/AppData/Local/Temp/ginasthma.org
http://www.fagg-/
http://www.fagg-/
https://www/
file:///C:/Users/chalonod/AppData/Local/Temp/theipcrg.org/display/EVENTSEdinburgh

Published in: Expert opinion on drug delivery (2014), vol. 11, iss. 3, pp. 313-323.
Status: Postprint (Author’s version)

15. Sinha IP, Smyth RL, Williamson PR Using the Delphi technique to determine which outcomes to measure in clinical trials:
recommendations for the future based on a systematic review of existing studies. PLoS Med 2011;8:e1000393

16. Global Initiative for Chronic Obstructive Lung Disease. Global Strategy for Diagnosis, Management, and Prevention of Chronic
Obstructive Pulmonary Disease (Updated 2013). 2013. Available from: http://www. goldcopd.org

17.  Dolovich MB, Ahrens RC, Hess DR et al. Device selection and outcomes of aerosol therapy: evidence-based guidelines: American
College of Chest Physicians/American College of Asthma. Allergy, and Immunology. Chest 2005;127:335-71

18. Hasson F, Keeney S, McKenna H. Research guidelines for the Delphi survey technique. J Adv Nurs 2000;32(4):1008-15
. Guidelines describing the methodology of a Delphi survey.

19. Plaza V, Calle M, Molina J, et al. External validation of the recommendations of the multidisciplinary consensus about inhaled
therapies. Arch Bronconeumol 2012;48: 189-96

20.  Song WS, Mullon J, Regan NA. Roth BJ. Instruction of hospitalized patients by respiratory therapists on metered-dose inhaler use
leads to decrease in patient errors. Respir Care 2005;50:1040-5

21.  Vincken W, Dekhuijzen PR, Barnes P. The ADMIT series - issues in inhalation therapy. 4) how to choose inhaler devices for the
treatment of COPD. Prim Care Respir J 2010;19:10-20

22. Mehuys E, Van BL, De BL, et al. Effectiveness of pharmacist intervention for asthma control improvement. Eur Respir J
2008;31:790-9

23. Kucukarslan S, Lai S, Dong Y, et al. Physician beliefs and attitudes toward collaboration with community pharmacists. Res Social
Adm Pharm 2011;7:224-32

24.  Williams AE, Chrystyn H. Survey of pharmacists' attitudes towards interchangeable use of dry powder inhalers. Pharm World Sci
2007;29:221-7

25.  Takemura M, Mitsui K, Ido M, et al. Effect of a network system for providing proper inhalation technique by community pharmacists
on clinical outcomes in COPD patients. Int J Chron Obstruct Pulmon Dis 2013;8:239-44

26.  Thomas M, Price D, Chrystyn H, et al. Inhaled corticosteroids for asthma: impact of practice level device switching on asthma
control. BMC Pulm Med 2009;9:1

27. Price D. Do healthcare professionals think that dry powder inhalers can be used interchangeably? Int J Clin Pract Suppl 2005;149:26-
9

28. Price D, Summers M, Zanen P. Could interchangeable use of dry powder inhalers affect patients? Int J Clin Pract Suppl 2005;149:3-6

29.  Vinchurkar S, De Backer L, Vos W, et al. A case series on lung deposition analysis of inhaled medication using functional imaging
based computational fluid dynamics in asthmatic patients: effect of upper airway morphology and comparison with in vivo data. Inhal
Toxicol 2012;24:81-8

Supplementary material available online

Supplementary material: French and Dutch questionnaires and English translation.


http://www/
file:///C:/Users/chalonod/AppData/Local/Temp/goldcopd.org

