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ABSTRACT: Preference for and satisfaction with inhaler devices may be associated with

improved clinical outcomes, but this has not been proven to date.

A screened Medline search for papers on preference for inhaler devices produced 29 studies on

a variety of devices, with Advair Diskus1 and TurbuhalerTM featuring prominently. Of the 23

studies sponsored by the pharmaceutical industry, the sponsor’s device was preferred in 19.

Interpretation of results was made more difficult because only two studies used robust

instruments for measuring preference and satisfaction. Patients with unstable disease or who

were unable to use inhalers were usually excluded, and the extent of instruction and coaching

given in the studies was greater than that seen in everyday practice. Studies found no significant

differences in clinical outcomes between devices (where measured).

Although inhaler preference is a valid patient-reported outcome deserving of scientific study,

assessment and reporting of preference outcomes should follow the same regulatory standards

as other patient-reported outcomes.
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P
atient preference for a particular inhaler
device is a legitimate outcome for inclu-
sion in studies of aerosolised drugs.

However, this type of outcome is studied less
frequently than other patient-reported outcomes,
such as health-related quality of life (HRQL).
There has been increased interest in the area of
patient preference and satisfaction over the past
decade, as preference for a particular medication
or inhaler device may be associated with
improved adherence with therapeutic regimens.
Recent evidence-based guidelines for device
selection and outcomes of aerosol therapy found
that all of the devices studied worked equally
well in patients who could use them appropri-
ately [1]. The guidelines pointed out the impor-
tance of tailoring the device to the patient and
recommended considering the following ques-
tions when selecting an inhaler device. 1) In what
device is the drug available? 2) What device is the
patient likely to be able to use properly, given
their age and the clinical setting? 3) For which
device and drug combination is reimbursement
available? 4) Which are the cheapest devices? 5)
Can all types of prescribed inhaled drugs be
delivered with the same type of device? 6) Which
are the most convenient devices for the patient,
family or medical staff to use? 7) Does the patient
or clinician have any specific device preferences?
Preference for a device may be highly influenced
by the clinical benefit (drug), economics, ease of

use, dosing schedule, portability, taste, adverse
effects and sociocultural factors, such as beliefs,
knowledge and education.

THE LINK BETWEEN DEVICE PREFERENCE
AND PATIENT SATISFACTION
Why measure inhaler preference? It is suggested
that patients who use their preferred inhaler may
obtain a greater degree of satisfaction with
therapy, which should be an important advan-
tage for both patients and caregivers. In addition,
with the current emphasis on the patient as
consumer, pharmaceutical and medical device
manufacturers are increasingly interested in
obtaining feedback about their product from
patients. Showing greater satisfaction with one
device compared with another provides a mar-
keting advantage and the feedback can also be
used to improve products. There is also the
inference that increased satisfaction will lead to
increased adherence, better clinical outcomes and
reduced healthcare expenditures, but data for
these associations are lacking. It is increasingly
common for pharmaceutical companies to add a
preference assessment to multicentre clinical
trials of inhaled drugs, using another drug–
device combination as a comparator.

SELECTION OF STUDIES FOR REVIEW
The literature on inhaler device preference was
reviewed by performing a Medline search using
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the terms ‘‘inhaler’’, ‘‘preference’’, ‘‘satisfaction’’ and ‘‘accept-
ability’’, then searching specific device names. All studies in
patients with asthma, chronic obstructive pulmonary disease
(COPD) or obstructive lung disease (OLD) were included;
review articles were excluded, as were studies on nebuliser
therapy, those that involved only paediatric patients and those
published in a language other than English. This screening
process resulted in 29 papers being reviewed for the following
elements: disease type, number of patients, duration and
design of trial, comparator device, assessment tools, clinical
outcomes measured, preferred device and presence of industry
sponsorship. The trials were grouped according to type of
device comparisons and industry sponsorship.

SUMMARY OF RESULTS
Two trials involved multiple device comparisons (table 1) [2,
3]. They both involved subjects with OLD and tested seven
devices on a single occasion with instruction and handling,
after which patients’ preferences were ranked and their
technique assessed. Neither of these trials had industry
sponsorship.

A second group of 10 trials were sponsored by GlaxoSmithKline
in subjects with asthma and/or COPD, and involved comparison
of the Diskus1 (GlaxoSmithKline, Brentford, UK) dry powder
device with other inhalers (table 2) [4–13]. Four of the 10
Diskus1 trials were conducted as a single interview and
device demonstration, and in two of these, there was no
actual inhalation from the device. The remainder of the trials
were of several weeks’ duration and a short questionnaire
was used to assess preference. In two Diskus1 trials, a long-
acting b2-agonist in the Diskus1 was compared with a short-
acting b2-agonist in a pressurised metered-dose inhaler
(pMDI) [9, 12]. In nine of the 10 trials, the Diskus1 was
the preferred device when overall preference was assessed.

The next large group of trials involved comparisons with the
dry powder inhaler, TurbuhalerTM (AstraZeneca, Lund,
Sweden; table 3) [14–24]. This group included 11 trials, all in
asthma patients; nine of them were sponsored by AstraZeneca.
The TurbuhalerTM trials were 2–8 weeks in duration and all but
one employed a randomised, cross-over design. Various drugs
were used in the devices, including terbutaline, budesonide,
formoterol, salbutamol, flunisolide, fluticasone and beclo-
methasone. Only four of the 11 trials used the same drug in
the two devices being compared; the others compared different

drugs of the same class, such as inhaled corticosteroids, or
short- or long-acting bronchodilators. The assessments were
primarily made by questionnaire and one study used a 25-item
questionnaire developed according to standards of psycho-
metric testing (Patient Device Experience Assessment (PDEA))
by an independent outcomes research organisation [20]. In
seven of the nine trials sponsored by AstraZeneca, the
TurbuhalerTM was the preferred device when overall pre-
ference was assessed.

A final group of six trials involved a variety of other devices
(table 4) [25–30]. One trial, sponsored by Boehringer Ingelheim
GmbH, compared the Respimat1 Soft MistTM Inhaler
(Boehringer Ingelheim GmbH & Co. KG, Ingelheim,
Germany) with a pMDI, using a validated questionnaire (the
Patient Satisfaction and Preference Questionnaire (PASAPQ))
in patients with asthma and COPD [25]. Another trial in this
group compared AutohalerTM (3M Pharmaceuticals, St Paul,
MN, USA) with a pMDI in asthma and measured whether
patient opinion about a device affected compliance with
medication (as measured by canister weight) [29]. In this trial,
patients preferred the AutohalerTM, but this preference did not
translate into better compliance compared with the pMDI.
Greater treatment frequency did, however, have a negative
influence on compliance.

In general, for all 29 studies described, there were no
significant differences in clinical outcomes between devices
(when these were measured). In addition, patients with
unstable disease or those unable to use the inhalers were
usually excluded from the studies. Inhaler technique was
instructed and observed but variably scored, and the majority
of the preference assessments were short questionnaires with
open-answer questions that were administered at the end of
each study period in cross-over studies and then at study
conclusion. Of the 29 studies, 23 were sponsored by the
pharmaceutical industry, and 83% of the sponsored trials
favoured the device manufactured by the sponsoring
company.

INTERPRETATION AND DISCUSSION
The science of studying ‘‘preference’’ for and ‘‘satisfaction’’
with medication or a device is relatively new. The approach
and techniques, however, should be the same as when
measuring other patient-reported outcomes, such as HRQL.
Treatment satisfaction can be defined as the patient’s

TABLE 1 Studies comparing multiple devices

Ref. Disease Subjects

n

Duration

visits

Design Devices

compared

Assessments Clinical

outcomes

Which preferred? Sponsor

[2] OLD 100 1 Instruction and

handling

7 devices. All

placebos (?)

Technique; 3-category

scoring

None 1) EasibreatheTM*

2) AutohalerTM#

None

[3] COPD 20 1 Instruction and

handling

7 devices. All

placebos (?)

Technique score 62,

device preference ranked

Spirometry 1) Diskus1
", 2) pMDI None

OLD: obstructive lung disease; COPD: chronic obstructive pulmonary disease; pMDI: pressurised metered-dose inhaler. ?: not clear from published paper; *:

manufactured by Ivax, Miami, FL, USA; #: 3M Pharmaceuticals, St Paul, MN, USA; ": GlaxoSmithKline, Brentford, UK.
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evaluation of the process of taking the medication or using the
device, and the outcomes associated with these activities [31];
this definition emphasises both the process and the results. The
documentation of satisfaction implies preference, which may
have marketing and adherence advantages. The diagram in
figure 1 shows a map of the conceptual relationships between
patient-reported outcomes, including satisfaction with medica-
tion (this can be considered equivalent to satisfaction with a
device), as developed by SHIKIAR and RENTZ [31]. Treatment,
which includes the medication, is a major component and
should have a positive impact on symptoms. A patient’s
satisfaction with a device will be determined in part by the
extent to which they attribute improvement in symptoms to
the action of the device. If the medication–device combination
causes side-effects, this might negatively affect satisfaction;
symptoms and side-effects also influence functional status and
HRQL. There are other factors that can influence satisfaction
with a device that may have nothing to do with treatment
efficacy, such as ease of use, taste and portability. Figure 1 also
demonstrates that patient satisfaction with a device can be
altered by expectations about efficacy, which are influenced by
physician communication, disease and treatment history, and
direct-to-consumer marketing.

There is some information about medication satisfaction in the
literature, but less on device satisfaction. ATKINSON et al. [32]
developed and psychometrically evaluated a general measure
of patients’ satisfaction with medication; this was called the
Treatment Satisfaction Questionnaire for Medication. The
performance of the instrument was examined in eight patient
groups with varying chronic diseases, including asthma, for
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FIGURE 1. Diagram illustrating factors that can influence the patient’s

satisfaction with their medication (inhaler device or other treatments). Major factors

are those that reflect clinical improvements attributed to the treatment, and how

these match patient expectations. Patient preference may directly influence both

expectations (by providing confidence in the treatment) and satisfaction, through a

sense of ownership in the device selection decision. HRQL: health-related quality of

life; DTC: direct-to-consumer advertising. Reproduced from [31] with permission

from the publisher.
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different types of medications. Significant differences were
found between the routes of administration of the medications
(fig. 2) [32]. Overall satisfaction with inhalers was higher than
with topical medications, but lower than with oral and
injectable medications. For inhalers, the scores for convenience
and lack of side-effects were slightly better than for effective-
ness. Comparisons of two measuring scales (visual analogue
scale and Likert scale) in these assessments, showed the Likert
to have better predictive performance [32].

Development of an instrument to assess inhaler preference
should be performed with the same scientific rigour as with
other patient-reported outcomes. SHIKIAR and RENTZ [31]
describe the following domains of satisfaction: symptom relief
and efficacy, side-effects, ease and convenience, impact on
HRQL and overall satisfaction. Other domains could be added
to address factors specific to the disease, drug and device. In
developing and validating an instrument, questions should be
generated by collecting information from different sources,
including patients, physicians and medical literature. The
questions should be framed so as to avoid bias and should
undergo psychometric analyses to establish reliability, validity
and sensitivity. Pilot testing should be performed with the
draft instrument in a group of representative patients. The
types of instruments used in inhaler satisfaction studies to date
have ranged widely, from a simple preference question to a
psychometrically developed and validated questionnaire.
Response scales range from open-ended questions, through
unclear response scales, to visual analogue scales and Likert
scales. Most of the questionnaires in the reviewed studies were
developed without input from patients or experts in psycho-
metric testing. Only two questionnaires were developed by
outcomes experts and then tested in the field: the PDEA and
the PASAPQ [20, 25]. Only the PASAPQ has a published

validation, which includes a determination of minimally
important difference, a very important feature for discriminat-
ing the degree of difference that is clinically significant [33].

There are regulatory considerations for reporting patient
preference claims concerning medications or inhaler devices.
In product labelling and promotion, the same amount of
scrutiny should be applied to preference claims as has been
required for other patient-reported claims, such as HRQL, but
to date this has not been required. Recommended require-
ments for quality-of-life claims have been described by LEIDY

et al. [34], and specify that all relevant domains be included in
an instrument and that there be a well-documented rationale
for including domains. There should be evidence of reliability
and validity of the instrument, with clear objectives and
hypotheses (no ‘‘fishing expeditions’’). The sample size should
be adequate and there should be careful implementation of the
study with full disclosure of results.

Besides using a validated instrument, studies comparing
preference for two devices should ideally follow a randomised
cross-over design, use the same drug in the devices being
compared and have a treatment period of o2 weeks for each
device. Only six of the studies found by the search performed
for this article met these criteria [7, 14, 16, 17, 25, 28]. A further
problem with the preference studies reviewed in this article is
that patients with unstable disease and those unable to use
inhalers correctly were often excluded. It is also very difficult
to do this type of study without industry support, but the
results of this review may provoke the concern that negative
industry-sponsored studies are not published. Patients in
everyday practice may not get the type of inhaler instruction
and coaching that is typical of the studies reviewed here,
and these studies make no consideration of economics as a
factor in choice. For these reasons, it may be somewhat
difficult to extrapolate published preference data to usual
clinical care.

CONCLUSION
In summary, inhaler preference is a valid patient-reported
outcome worthy of scientific study. Search of the medical
literature, however, shows only one rigorously developed and
validated inhaler preference instrument to date. It is important
that preference outcomes be subjected to the same regulatory
standards as other patient-reported outcomes, but this is not
the current standard. Taking device preference and satisfaction
into account when choosing an inhaler device may be
associated with improved clinical outcomes, but this has not
been proven to date. Future research should seek to relate
patient-expressed device preference to adherence, quality of
life and other clinical outcomes.

SUMMARY

N Inhaler preference is a valid patient-reported outcome
worthy of scientific study.

N Preference for and satisfaction with inhaler devices may be
associated with improved clinical outcomes, but this has
not been proven to date.

N Patients who have unstable disease or are unable to
use inhalers are usually excluded from preference and
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FIGURE 2. Mean satisfaction scores with treatments administered by four

different routes and reported in three patient-perceived categories (&: effective-

ness; h: side-effects; &: convenience) plus a global (&: total) score. Inhalers were

rated second highest for effectiveness (behind injections) and for convenience

(behind oral route), but third for side-effects (behind topical and oral routes); global

rating of inhalers was only slightly poorer than injection and oral routes.

Reproduced from [32] with permission from the publisher.
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satisfaction studies, and in everyday practice, patients
rarely receive the degree of instruction and coaching given
in such studies.

N Of the 29 studies found in the search performed for this
article, only two used robust instruments for measuring
preference and satisfaction.

N Assessment and reporting of preference and satisfaction
should be subject to the same rigorous regulatory
standards as other patient-reported outcomes.
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