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Background: Poor adherence to inhaled therapy is common in patients with asthma and COPD.
An inhaler selection based on patients’ preference could be beneficial to adherence and treat-
ment effectiveness. Properly designed questionnaires can assess patients’ satisfaction with their
medication devices. The aim of this study was to estimate, using the Feeling of Satisfaction with
Inhaler (FSI-10) questionnaire, the ease of use and satisfaction of patients regarding three dif-
ferent marketed dry powder inhalers (DPIs): Diskus® (DK), Elpenhaler® (EH), and Turbuhaler®
(TH). The FSI-10 is a self-completed questionnaire to assess patients’ opinions regarding ease
of use, portability, and usability of devices, irrespective of the drug used.

Patients and methods: We performed a 4-week, open, noninterventional, multicenter,
parallel clinical study in 560 asthmatic and 561 COPD patients. During the first visit, patients
were classified into three groups according to the DPI they were already using. Patients were
regularly receiving their treatments (Seretide DK, Rolenium EH, and Symbicort TH) and agreed
to complete the FSI-10 questionnaire in the second visit.

Results: A total of 517 COPD and 523 asthma patients completed the study. All DPIs tested
received satisfactory results, while the EH obtained consistently higher scores in the FSI-10 in
both COPD and asthma patients (44.7 and 44.1 vs 41.5 and 43 for TH, 40.8 and 41.4 for DK,
P<0.001 and P<<0.01, respectively). TH was rated better than DK by asthma patients. Patients
suffering with severe COPD tended to express higher feeling of satisfaction than those with
moderate or mild disease, irrespective of the device used.

Conclusion: All DPIs tested were highly acceptable by asthma and COPD patients of differ-
ent ages; nevertheless, EH received significantly higher ratings in most of the questionnaire
domains. COPD patients in advanced stages of the disease generally expressed higher level of
satisfaction with their devices.

Keywords: asthma, COPD, dry powder inhaler, patient satisfaction, FSI-10 questionnaire

Introduction

Asthma and COPD are chronic obstructive lung diseases that affect millions of
patients and add a huge burden to health care systems worldwide.'* Based on current
treatment guidelines, both diseases are treated with maintenance medications deliv-
ered daily by inhaler devices (usually a combination of bronchodilators and inhaled
corticosteroids).** However, it is common for patients under prolonged treatment to
have poor adherence to medication.®’ Patients” adherence to treatment can be influenced
by their overall state of being, as well as by the frequency of dosing, their expecta-
tions regarding treatment of their disease and its outcomes, and to a great extent by
the quality and ease of use of the device.
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A wide choice of inhaler devices with different drug
combinations exist nowadays that offer excellent therapeutic
results, when used efficiently.® However, there is still space
for improvement regarding device-related attributes that are
considered important to the patients, such as ease of use,
size, and portability. It has been suggested that allowing
the patient to choose the inhalation device might help to
increase acceptance of therapy and adherence.’'> The idea
is that involving the patient in the decision-making process
will result in enhancing patient satisfaction with the inhaler
device, which in turn will lead to increased adherence, better
clinical outcomes, and reduced health care expenditures.'
Recent evidence-based guidelines for device selection and
outcomes of acrosol therapy have pointed out the importance
of tailoring the device to the patient.® The Global Initiative
for Asthma (GINA) guidelines recognize that individual
patient preference, convenience, and ease of use may influ-
ence not only the efficiency of drug delivery but also patients’
adherence to treatment and long-term control. Moreover, the
GINA guidelines suggest that patients should see several
inhaler devices and participate in the decision over which
is best for them.*

Patient satisfaction is by no means a new concept and its
clinical significance became evident a long time ago.'* In this
context, patient satisfaction can be defined as the extent to
which the inhaler fulfills the patient requirements, in terms
of his/her expectations of the device features.!! There is evi-
dence supporting the association between inhaler satisfaction
and patient adherence, as well as improved clinical outcome.
Patients who use their preferred inhaler device may obtain
a greater degree of satisfaction with therapy, while lack of
satisfaction with treatment is associated with a worst disease
course and poorer disease control in patients with asthma. 13
Moreover, both asthma and COPD patients are more likely
to be compliant and experience better outcomes when they
are satisfied with their inhalers.!%!!

This study was an open, noninterventional, multicenter,
parallel, 4-week clinical trial designed to compare patient
satisfaction with three different commercially available dry
powder inhalers (DPIs) delivering inhaled corticosteroid/
long-acting B2-agonist fixed combinations: Seretide Diskus®
(DK), a multidose blister DPI (GlaxoSmithKline plc, London,
UK); Rolenium Elpenhaler® (EH), a single-dose blister DPI
(Elpen Pharmaceuticals Co. Inc., Pikermi, Greece); and
Symbicort Turbuhaler® (TH), a multidose reservoir DPI
(AstraZeneca plc, London, UK). This study was conducted
in a real-world clinical setting in a large pool of patients with
both asthma and COPD already treated with any of the three

studied DPIs for a rather long period of time, using a recently
validated Greek version of the FSI-10 questionnaire. '

Patients and methods
Study design and population

This study was a prospective, observational, 4-week, open,
noninterventional, multicenter, parallel clinical study
performed in 79 private practice and hospital centers across
Greece between January and September 2011. The primary
outcome of the study was patient satisfaction with the inhaled
device used and the secondary outcomes were treatment effi-
cacy (according to lung function measurements) and safety.

A total of 1,121 patients (561 COPD and 560 asthma
patients) were recruited in the study. Demographic charac-
teristics and distribution of patients with asthma and COPD
stratified by disease severity and inhaler device are presented
in Table 1. Male or female patients of >18 years of age with
a history of either COPD or asthma for at least 6 months and
under fixed combination therapy with inhaled budesonide/
formoterol or fluticasone/salmeterol were included in the
study. The study’s primary outcome was to assess patients’
satisfaction with the DPI devices they were already familiar-
ized within a real-world clinical setting. Therefore, patients
had to have achieved mastery in any of the three studied
DPIs for at least 2 months before enrollment, in order to
be enrolled in the study. Disease severity for asthma and
COPD was defined according to current GINA and Global
Initiative for Chronic Obstructive Lung Disease guidelines,
respectively.** All patients were informed regarding the study
procedures and objectives and signed an informed consent
form before study enrollment. The study was approved by
the Athens Chest Hospital Ethics Committee as well as the
corresponding institutional ethics committees and was reg-
istered with ClinicalTrials.gov (NCT01475045).

During the first visit (day 0), patients were informed about

the study and a written consent was obtained. Demographics
and medical history were obtained and patients were cat-
egorized in one of the three available groups, depending on
the inhaler device they were using. The attending physician
assessed directly the patients’ inhalation technique, and
in cases of critical errors, instructions for proper use were
given. During the second visit (week 4), patients were inter-
viewed regarding possible exacerbations about the use of
rescue medication or the addition of oral corticosteroids, as
well as the occurrence of any adverse events. Patients were
instructed on how to answer the questions of the FSI-10
questionnaire and asked that they do so honestly on their own.
Spirometry was performed at both visit 0 and visit 1.
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Satisfaction with DPIs in COPD and asthma patients

Table | Characteristics of all patients with asthma and COPD and distribution according to disease severity and inhaler device

Diskus® Elpenhaler® Turbuhaler® Total P-value

Asthma
Number of patients recruited 173 163 224 560 0.09
Number of patients lost in follow-up 10 I 16 37 0.18
Number of patients who completed the study 163 152 208 523 0.07
Sex, n 0.53

Male 67 51 73 191

Female 98 101 135 332
Age (years) 51.6 (15.6) 49.9 (16.3) 49.5 (16.2) 50.3 (l6.1) 0.42
Disease duration (years) 23.7 (15) 22.9 (16.5) 21.5 (14) 22.5 (15.1) 0.23
Time in DPI (months) 11.9 (9.8) 12.6 (10.2) 12.3 (10.1) 12.3 (10.3) 0.8l
Height (cm) 166.1 (9.2) 167.1 (10.9) 166.5 (8.9) 166.6 (9.6) 0.67
BMI (kg/m?) 28.6 (5.3) 27.9 (6.9) 273 (5.9) 27.9 (5.9) 0.10
Smoking status (%) 0.54

Current smokers 16.4 20.3 13.7 16.4

Ex-smokers 19.9 20.3 229 21.2

Never smokers 63.7 59.5 63.4 62.4
Disease severity, n 0.62

Mild 43 47 60 150

Moderate 97 86 126 308

Severe 23 20 22 65
FEV, (It) 2.45 (0.98) 2.39 (0.89) 2.44 (0.85) 2.43 (0.9) 0.78
FEV, (% of predicted) 84.3 (20.9) 82.2 (19.5) 84.3 (19.5) 83.7 (20) 0.58
FEV /FVC 76.8 (15.3) 80.7 (10.4) 779 (13.3) 79.0 (13.3) 0.12
COPD
Number of patients recruited 201 208 152 561 0.07
Number of patients lost in follow-up 16 16 12 44 0.14
Number of patients who completed the study 185 192 140 517 0.09
Sex, n 0.10

Male 136 144 117 397

Female 49 48 23 120
Age (years) 66.5 (9.0) 66 (10.8) 65.9 (10.7) 66.1 (10.2) 0.85
Disease duration (years) 7.7 (5.5) 7.9 (6.5) 7.5 (5.4) 7.6 (5.8) 0.73
Time in DPI (months) 10.9 (8.8) 11.6 (9.2) 11.4(8.1) 11.3(8.8) 0.51
Height (cm) 167.6 (8.4) 168.1 (8.4) 168.8 (8.2) 168.1 (8.4) 0.43
BMI (kg/m?) 284 (5) 284 (5.2) 28.1 (6.1) 28.3 (5.4) 0.79
Smoking status (%) 0.83

Current smokers 35.8 345 33.6 347

Ex-smokers 54.7 58.9 58.7 574

Never smokers 9.5 6.6 7.7 79
Disease severity, n 0.74

Stage | 30 31 21 82

Stage Il 82 100 67 249

Stage Il 6l 52 40 153

Stage IV 12 9 12 33
FEV, (It) 1.64 (0.70) 1.72 (0.65) 1.65 (0.67) 1.67 (0.68) 0.42
FEV, (% of predicted) 61.2 (12.3) 64.1 (11.5) 59.6 (11.1) 618 (11.7) 0.14
FEV /FVC 59.1 (6.8) 58.6 (4.8) 54.8 (6.7) 57.2 (6.1) 0.09

Note: Data are presented as mean (SD) unless otherwise specified.

Abbreviations: DPI, dry powder inhaler; BMI, body mass index; FEVI, forced expiratory volume in | second; FVC, forced vital capacity; SD, standard deviation.

FSI-10 questionnaire

Patient satisfaction with their corresponding DPI was evalu-
ated by means of FSI-10 questionnaire, which was adapted
in linguistic and cultural terms for Greek patients.'® The
FSI-10 is a self-completed questionnaire designed to assess
patients’ opinion regarding the satisfaction and usability of

the inhalers, irrespective of the medication or formulation
used.!” It consists of ten questions, each with five pos-
sible responses on a five-point Likert scale (very, fairly,
somewhat, not very, and hardly at all) scored from 5 to 1,
respectively (Supplementary material). The total score can
range between 10 and 50, with higher scores corresponding
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to higher level of feeling of patient satisfaction from
the inhaler.

Statistical analysis

Data were expressed as mean (SD) or percentages, unless
otherwise specified. Normality was assessed using D’ Agostino—
Pearson omnibus normality tests. To establish the homo-
geneity index of the FSI-10 questionnaire, the Pearson’s
correlation coefficient regarding the scores on each question
and the total score was calculated to assess the relationship
between questions. Reliability was assessed in terms of
internal consistency according to the Cronbach’s 0., consid-
ering that values >0.8 reflected good internal consistency.
One-way analysis of variance followed by Bonferroni post
hoc correction or the Pearson chi-square test with appropriate
post hoc analysis were used to compare FSI-10 total scores
and individual question frequencies between the tested
inhaler devices. Two-way analysis of variance was used for
subgroup analysis with respect to age and disease severity.
Statistical software packages were used for data analysis and
graph preparation (SPSS Version 20; SPSS Inc., Chicago,
IL, USA, and Prism Version 5; GraphPad Software, Inc.,
La Jolla, CA, USA, respectively). A P-value of 0.05 was
considered statistically significant.

Results

Patient characteristics

A total of 1,121 patients (561 COPD and 560 asthma
patients) were initially recruited in the study. Eighty-two
patients (38 asthma and 44 COPD patients) were lost to
follow-up (Table 1). The final patient groups consisted of
523 (332 women and 191 men) asthmatic patients and 517
(120 women and 397 men) COPD patients, with a mean (SD)
age 0of 50.3 (£16.1) years and 66.1 (£10.2) years, respectively.
All patients used one of the three studied DPIs for at least

Table 2 The FSI-10 interitem correlation matrix

2 months before enrollment, with a mean (+SD) time of using
the corresponding device of 12.3 (£10.3) months and 11.3
(£8.8) months for asthma and COPD patients, respectively.
There were no differences with respect to patient charac-
teristics, DPI use, or disease severity between asthma and
COPD groups (Table 1).

FSI-10 questionnaire validation data

The Greek version of the FSI-10 was easily understood and
completed by the participants. None of the ten items on
the questionnaire were left without response. The FSI-10
displayed adequate homogeneity with no redundancy, as no
correlation >0.8 was found between the questions (Table 2).
Cronbach’s test for the questionnaire as a whole showed very
good internal consistency (Cronbach’s oo =0.898). Lower o
values (0.879-0.890) were calculated, if any of the items
was consecutively deleted.

FSI-10 questionnaire scores

Consistent and satisfactory results were obtained with all
DPIs tested; however, certain statistically significant dif-
ferences in the ratings between the devices were observed
in both asthma and COPD patients. Specifically, regarding
patients with asthma, the total score (mean [SD]) on the
FSI-10 for each of the inhalers was 41.4 (6.1) for the DK, 44.1
(5.3) for the EH, and 43 (5.3) for the TH (Figure 1A). The
EH was rated best in seven of the ten questions (questions 1,
3-7, and 10; Table 3). It also had significantly higher mean
total score compared to DK (P<<0.001; Figure 1A), but not
to TH (P=0.16; Figure 1A).

TH was rated first in questions 7 and 8 of the FSI-10
questionnaire (Table 3) and presented a significantly higher
mean total score compared to DK (P<<0.05; Figure 1A). DK
was rated first only in question 2, but with no statistical dif-
ference from the other two devices (Table 3). No significant

Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Qlo
Ql | 0.648 0.640 0.403 0.373 0.400 0414 0.281 0.458 0.550
Q2 0.648 | 0.628 0.403 0.393 0.305 0411 0.301 0.335 0.503
Q3 0.640 0.628 | 0.473 0.499 0.470 0.472 0.362 0513 0.615
Q4 0.403 0.403 0.473 | 0.478 0.474 0.447 0.370 0.443 0.513
Q5 0.373 0.393 0.499 0.478 | 0.498 0.597 0516 0.452 0.582
Q6 0.400 0.305 0.470 0.474 0.498 | 0.507 0.405 0.529 0.572
Q7 0414 0411 0.472 0.447 0.597 0.507 | 0.634 0.442 0.592
Qs 0.281 0.301 0.362 0.370 0.516 0.405 0.634 | 0.322 0.478
Q9 0.458 0.335 0.513 0.443 0.452 0.529 0.442 0.322 | 0.666
Qlo 0.550 0.503 0.615 0513 0.582 0.572 0.592 0.478 0.666 |

Abbreviations: FSI-10, Feeling of Satisfaction with Inhaler; Q, question.
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Figure | Estimated differences in the mean total score of the FSI-10 questionnaire in 523 asthma patients between the examined inhalers (A), according to the age category

of the patients (B), and the asthma severity stage (C) for every inhaler studied.

Abbreviations: FSI-10, Feeling of Satisfaction with Inhaler; FSI, Feeling of Satisfaction.

differences were observed regarding age (P=0.89; Figure 1B)
or disease severity (P=0.96; Figure 1C), in any of the
tested devices.

With respect to COPD patients, the total score (mean
[SD]) on the FSI-10 for each of the inhalers was 40.8 (6.9)
for the DK, 44.7 (4.4) for the EH, and 41.5 (5.8) for the
TH (Figure 2A). EH was also rated first in eight of the ten
questions (questions 1, 3—7, and 9-10; Table 3) having also
a significantly higher mean total score compared to DK and
TH (both P<<0.001; Figure 2A). TH was rated first only in
question 8 of the FSI-10 questionnaire (Table 3), showing no
statistically significant difference in mean total score com-
pared to DK (P=0.86; Figure 2A). DK was rated first only
in question 2, but with no statistical difference compared to
the other two devices (Table 3). No significant differences in
scores were observed regarding age (P=0.12; Figure 2B), in
any of the tested devices. It should also be noted that patients
suffering with severe COPD tended to express a higher feel-
ing of satisfaction with their devices compared to those with
mild or moderate disease (P<<0.05; Figure 2C).

Efficacy and safety

A total of 39 patients (13 with asthma and 26 with COPD)
experienced an exacerbation during the study. No differences
in exacerbation rates were observed between the three studied

groups in either asthma or COPD (DK 3% and 4.2%, EH
1.3% and 5%, and TH 2.9% and 5.6%, in asthma and COPD
patients, respectively; P=0.76).

No differences were observed with respect to forced expi-
ratory volume in 1 second measurements during the 1-month
study period between all inhaler groups, in both asthma and
COPD patients. For the specific inhaled corticosteroid/long-
acting B2-agonist fixed combinations treatments, the mean
(SD) difference in forced expiratory volume in 1 second
between visits 1 and 2 was 0.08 L (0.37) and 0.16 L (0.39)
for DK, 0.18 L (0.50) and 0.12 L (0.37) for TH, and 0.20 L
(0.49) and 0.18 L (0.45) for EH, respectively, for the asthma
and COPD groups (P=0.08 and P=0.37, respectively).

Discussion

In this study, we investigated the ease of use and satisfac-
tion of patients with asthma and COPD in a cohort of Greek
patients regarding three different marketed DPI devices,
which they had already been using. The assessment of
patient satisfaction was performed by a specifically designed
self-completed questionnaire, the FSI-10, which was easily
understood and completed by the participants. All DPIs
tested received satisfactory results; however, EH consistently
received higher FSI-10 scores in both COPD and asthma
patients. Moreover, severe COPD patients tended to express
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Figure 2 Estimated differences in the mean total score of the FSI-10 questionnaire in 517 COPD patients, between the examined inhalers (A), according to the age category

of the patients (B), and the COPD severity stage (C) for every inhaler studied.
Abbreviations: FSI- 10, Feeling of Satisfaction with Inhaler; FSI, Feeling of Satisfaction.

higher feeling of satisfaction than those with moderate or
mild disease, irrespective of the device used. To the best
of our knowledge, no other study has ever examined in a
standardized fashion patient satisfaction with their inhaler
devices in the Greek population.

Several types of devices for delivery of inhaled drugs
are currently available; however, no inhaler currently fits
the profile of the ideal inhaler device.'®! Many inhaler-
related factors, such as size, portability, and ease of use can
affect inhaler preference and patient satisfaction.'"!*! The
issue of patient satisfaction with their inhaler devices has
been increasingly addressed over the last few years, mostly
because of the evidence linking inhaler satisfaction with
patient adherence and improved clinical outcomes.!®?2-27
Patients using their preferred inhaler are more likely to
obtain a greater degree of satisfaction with therapy. This is
of outmost importance as lack of satisfaction with treatment
is associated with low compliance and, consequently, poor
control and worse disease course.'®!14

There are no standardized questionnaires assessing patient
satisfaction with inhaler devices available for use in the Greek
language other than the FSI-10, which was only recently
translated and validated for use in Greece.'® Other types of

instruments used in similar inhaler satisfaction studies range
from simple preference questions to psychometrically
developed and validated questionnaires.?®*?° Response scales
of these instruments range from open-ended questions,
through unclear response scales, to visual analog and Likert
scales.’**! Comparison between the visual analog scale and
the Likert measuring scale used in the FSI-10 questionnaire
showed the latter to have better predictive performance.*
The FSI-10 questionnaire quantifies the various aspects that
are important to patients who use inhaler devices, such as
ease of use and portability.

The FSI-10 questionnaire has been used in order to
compare satisfaction and preferences in 112 stable asthmatic
patients regarding three different devices TH, Accuhaler®
(ie, DK), and Novolizer® (NV), a multidose reservoir DPI
(Meda Pharmaceuticals, Somerset, NJ, USA), in a multi-
center, prospective, observational study in Spain.'” In this
study, the FSI-10 was found to be a useful instrument for
assessing the degree of satisfaction of adult and pediatric
asthmatic patients. The highest scoring and most often
preferred inhaler was the NV, while, in accordance to the
findings of this study among the Greek patients, the Spanish
asthma patients reported higher score for TH compared
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to DK. This preference was, partly, attributed by the authors
to TH having been the device that was commonly used by the
patients prior to the study, even though an overall younger
age effect was evident in favor of NV."

The FSI-10 questionnaire has also been used to evaluate
patient satisfaction in Turkey, in 442 patients with COPD, in
real-life clinical practice. Data concerning the ease of use, the
portability, and the usability of the device were collected on
the basis of a single cross-sectional patient visit, for COPD
patients who had already been on budesonide/formoterol TH
therapy, for 3 months at least, prior to study enrollment. The
results revealed that the majority of patients were able to use
TH, whereas older age was associated with higher rate of
errors in inhalation maneuvers, while the majority of patients
were satisfied with the overall use of the device.”

To the best of our knowledge, this study is the first one
performed in a real-life clinical settings, evaluating patient
satisfaction regarding three different widely used DPIs, in a
large cohort of both COPD and asthma patients. The validation
data from our study indicate that the FSI-10 questionnaire is
comprehensible, easy to use, and has satisfactory measurement
properties. It shows a good association between questions and
a positive contribution of the score of each question to the total
score. Moreover, the questionnaire as a whole demonstrates
very good internal consistency and no redundancies. However,
no data are available regarding the sensitivity or the minimum
clinically significant difference of the FSI-10, which accounts
for the interim and exploratory nature of the interpretation of
its results. It is a judgment that a well-designed and conducted
study, showing prospectively defined important statistical
significance, has an effect size that is clinically meaningful, in
the context of the clinical relevance of the end point used in a
study. Nonetheless, the statistically significant differences we
observed, regarding the consistently higher FSI-10 scores for
the EH in both COPD and asthmatic patients, could, possibly,
be important in the clinical setting.

Inarecent study, DK and TH were compared to Nexthaler®,
a multidose reservoir DPI (Chiesi, Parma, Italy), in terms of
usability and asthma patient satisfaction.?? Similar to the
results obtained in our study concerning asthma patients who
already use their devices, TH presented the worst score cor-
responding to verification of dose delivery, in 66 DPI naive
adult patients compared to the other devices, including DK.*
However, TH was superior to DK in its easiness to keep the
inhaler clean and in good working condition, its efficacy to
continue normal activities with the use of the inhaler, its
easiness in terms of size and weight, and its easiness to be
carried, only in patients with asthma.

In contrast, DK was found to be superior compared to TH
in another study of 169 powder-naive patients with asthma
or COPD, in terms of the presence of a dose counter, ease
of learning to use, design, attached cover, and comfortable
mouthpiece.?® Similar to the findings of a comparative study
in device-naive COPD patients?’ and our study as well, TH
was favored over DK regarding factors related to size and
ease of holding.

EH is a newly developed single-dose DPI, designed to
administer fixed combinations of fluticasone propionate/
salmeterol and budesonide/formoterol, similarly to DK and
TH, respectively.’>* In a recent cross-sectional randomized
cross-over multicentre study involving DPI-naive patients
with COPD and asthma, van der Palen et al??> compared DK
to EH with regard to DPI patient preference and satisfaction,
along with inhaler technique critical errors. Contrary to our
findings, their study concluded that patients were more sat-
isfied, in general, with DK and that more patients preferred
DK over EH.?

Various differences concerning the design of both studies
could be accounted for this discrepancy. Initially, our study
intended to assess neither inhalation errors nor patient pref-
erence; hence, it was not designed to be a cross-over study.
Second, patients in our study were already properly instructed
and familiar with their inhalers. As van der Palen et al*
have also indicated, their findings referred to the patients’
opinion at a first glance and their limited experience with the
devices, as they were instructed only once, on how to use
their assigned device. Inhaler satisfaction may shift when
patients become more accustomed with one device after more
extended use, as was the case in our study. This could also
explain why in question 2 of FSI-10 questionnaire (Was it
easy to prepare the inhaler for use?), despite significant dif-
ferences in device preparation steps (DK four and TH five
vs EH ten steps), although DK was rated first by both asthma
and COPD patients, there was no statistical difference from
the other two devices. Moreover, several issues regarding
the design and methodology of the study could possibly be
further responsible for the differences observed between the
conclusions of the two studies.*

Our study also revealed some interesting differences
between tested DPIs in specific components of the FSI-10
questionnaire. Similar to the findings of other studies in
asthma?® and COPD,?” TH was favored over DK —and in our
study over also EH — regarding factors related to size and
ease of holding, with significant higher scores in questions 7
(“Was using the inhaler easy in terms of size and weight?”’) and
8 (“Was it easy to carry the inhaler with you?”’) of the FSI-10.
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On the other hand, one of the major advantages of EH
seemed to be the verification of dose delivery, as >60% of
both asthma and COPD patients scored 5 (very satisfied)
in question 9 of FSI-10 (“After you’ve used the inhaler, do
you have the feeling that you used it correctly?””) compared
with <30% for both DK and TH. Nevertheless, these dif-
ferences must be interpreted with caution, as they are not
derived from a direct comparison of the three DPI inhalers in
a cross-sectional designed study and rather reflect patients’
general feeling and familiarity with their device.

Previous DPI patient preference and satisfaction clinical
studies that involve a variety of devices have also lead to
divergent conclusion.’* Contradictive interpretations of the
results may derive from the lack of a robust and widely used
instrument for measuring preference and satisfaction and the
exclusion of patients with unstable disease or unable to use
inhalers, along with the involvement of the pharmaceutical
industries in the study design. Indeed, in the vast majority
of the studies sponsored by a pharmaceutical industry, with
DK and TH featuring prominently, the sponsor’s device was
widely preferred.’

This study presents certain limitations. As already stated,
we did not assess patients’ preference or inhaler technique,
therefore our study was not designed to be a cross-over
study, which is important when comparing devices that
administer the same drug.” However, we believe that the
longitudinal design of our study was essential in addressing
the main aim of our study. Another limitation, as with other
preference studies, was the fact that patients with unstable
disease or those unable to use inhalers correctly were
excluded from our study. In addition, the study included
patients >18 years of age, so further studies to investigate
the patient satisfaction in pediatric and adolescent asthma
patients could be warranted. Nevertheless, evaluations
across patients with asthma and COPD, deriving from
diverse ethnic and cultural background,'”* led us to the
conclusion that the FSI-10 is a reliable, practical, and
responsive instrument for measuring inhalation device
satisfaction.

Conclusion

Inhaler satisfaction is a useful patient-reported outcome,
which should be considered in clinical studies assessing
inhaler devices in COPD and asthma. Considering patients’
preference and satisfaction when choosing an inhaler device
could possibly be associated with better adherence and
enhanced clinical outcomes. Future research should focus on
the effect of patient-reported device preference and degree

of satisfaction on adherence, quality of life, disease control,
and clinical outcome.
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Supplementary material

The Feeling of Satisfaction with Inhaler (FSI-10 questionnaire)

How would you score the inhalation device you have used in the last week on the following points? Choose only | response, the one that best
reflects your opinion. There are no right or wrong answers. We simply want to know your opinion on certain features of the inhaler.

Please answer honestly and do not leave any questions unanswered.

I. Has it been easy to learn how to use the inhaler?

O Very O Fairly O Somewhat O Not very O Hardly at all
2. Was it easy to prepare the inhaler for use?

O Very OFairly O Somewhat O Not very O Hardly at all
3. Was it easy to use the inhaler?

O Very O Fairly O Somewhat O Not very O Hardly at all
4. Was it easy to keep the inhaler clean and in good working condition?

O Very O Fairly O Somewhat O Not very O Hardly at all
5. Was it easy to continue normal activities with the use of the inhaler?

O Very O Fairly O Somewhat O Not very O Hardly at all
6. Did the inhaler fit your lips comfortably?

O Very O Fairly O Somewhat O Not very O Hardly at all
7. Was using the inhaler easy in terms of size and weight?

O Very O Fairly O Somewhat O Not very O Hardly at all
8. Was it easy to carry the inhaler with you?

O Very O Fairly O Somewhat O Not very O Hardly at all
9. After you've used the inhaler, do you have the feeling that you used it correctly?

O Very O Fairly O Somewhat O Not very O Hardly at all

10. Overall, considering your responses to the previous questions, were you satisfied with the inhaler?

O Very O Fairly
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