Inhaler Device Preferences in Older Adults with Chronic Lung Disease
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Abstract

Introduction: Patient preferences are important for medication adherence and patient
satisfaction, but little is known about older adult preferences for inhaler devices.
Methods: We developed a 25-item written self-administered questionnaire assessing
experience with inhalers, prior inhaler education, and preferences with respect to inhaler
device features and inhaler device teaching. We then conducted a cross-sectional
survey of patients at least 65 years of age with chronic lung disease who had
experience using inhaler devices for at least six months in the ambulatory setting.
Results: Fifty participants completed the questionnaire. The majority of participants
(80%) reported prior experience with a metered dose inhaler (MDI), but only 26% used
an MDI with a spacer. Most patients (76%) had received formal instruction regarding
proper use of the inhaler, but only 34% had ever been asked to demonstrate their
inhaler technique. Physician recommendation for an inhaler, cost of the inhaler device,
and inhaler features related to convenience were important with respect to patient
preferences. With regard to inhaler education, participants prefer verbal instruction
and/or hands-on demonstration at the time a new inhaler is prescribed in the setting of
the prescribing provider’s office.
Conclusion: Patient preferences for inhaler devices and inhaler education among older
adults indicate physician recommendation, cost, and convenience are important. The
impact of patient preferences on inhaler adherence and clinical outcomes remains
unknown.
Introduction
Inhalers represent the mainstay of treatment for most patients with chronic lung disease,
especially obstructive lung diseases (1,2). There are several different inhaler devices,
including pressurized metered-dose inhalers, dry powder inhalers, soft mist inhalers,
and nebulizers. Evidence suggests that different inhaler devices are equivalent with
respect to drug delivery when the technique for appropriate utilization has been
mastered (3,4). However, several factors may influence the ability to use an inhaler
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device properly, such as cognitive function, inspiratory flow rate, or hand strength and
dexterity. These issues are particularly relevant to consider when prescribing inhaler
devices for older adults (5-7).
The multitude of inhaler devices on the market is growing every day, and while this may
allow providers to better tailor therapy to individual patient needs, it also increases the
complexity of selecting an inhaler device (3,5). For prescribing providers, it is ever more
challenging to consider all the potential factors that may influence both proper use of
and adherence to inhaler therapy. Ideally, a provider would assess patient-level factors
that impact proper device use and cost of the device to an individual patient, as well as
patient preferences. Individual preferences may be shaped by prior experience with
inhalers, exposure to advertising, advice from family and friends, lifestyle factors,
comorbidities, recommendations from other healthcare providers, and a variety of other
factors. Therefore, in selecting an inhaler device for a patient, it is important that
providers consider factors beyond those that influence proper inhaler use, as patient
preferences may impact adherence to therapy (3,5).
After providers identify an appropriate inhaler device that their patient is capable of
using properly (considering physical and/or cognitive limitations) and that is selected
based on patient preferences, the next obstacle to achieving maximal inhaler efficacy is
ensuring the patient has been properly instructed on the multiple steps required for
optimal medication administration from their inhaler device. While the importance of
teaching patients about proper inhaler technique has been emphasized in international
guidelines for the care of patients with asthma and chronic obstructive pulmonary
disease (COPD) (1,2), there is limited information available about patient preferences
for device instruction, especially in older adults, including timing, setting, and format of
education.
The elderly represent an important population in which inhalers are frequently
prescribed but the challenges of inhaler device selection are magnified (6-8).
Accordingly, we conducted a single-center cross-sectional study to identify patient
preferences for inhaler device features and inhaler device education among older adults
in the ambulatory setting. The results of this study have been previously reported in the
form of an abstract (9).
Methods
In order to assess patient preferences regarding inhalers, we developed a 25-item
written questionnaire survey (see online supplement). In addition to patient preferences
about inhaler device features and inhaler device education, the survey also assessed
demographic information, medical history, patient experience with inhaler devices and
prior device education, and perceived challenges to proper device use.
Participants were recruited from the ambulatory clinics (pulmonary and internal
medicine) and pulmonary function laboratory at Banner University Medical Center in
Tucson, Arizona between May 2014 and February 2015. Individuals were included if
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they were at least 65 years of age and had a history of chronic lung disease for which
they were prescribed an inhaler device for at least six months. Those who were
hospitalized, who did not speak English, or who were unable to read or write were
excluded. Surveys were self-administered.
All participants provided written informed consent. This study was approved by the local
institutional review board and was conducted according to the ethical principals of the
Declaration of Helsinki.
Survey responses were subsequently recorded and tabulated in REDCap
(https://projectredcap.org/). Categorical data was described using proportions (N(%))
and continuous data was described using mean with standard deviation (SD) or median
with interquartile ratio (IQR).
Results
Fifty participants of mean age 74 (range 65-89) years completed the survey, including
22 men and 28 women (Table 1).
Table 1. Study Participant Demographic and Clinical Characteristics

N=50; continuous variables are described using mean (standard deviation) and
categorical variables are described as n (%). *Physician diagnosis of respiratory
disease; categories are not mutually exclusive and patients may report multiple
diagnoses. COPD=chronic obstructive pulmonary disease.
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The vast majority (96%) of participants were living at home, and most participants (78%)
reported being independent with respect to activities of daily living. The participants
were mostly well-educated, with 26% having completed college and 38% with a
graduate degree. Comorbid conditions were common, including factors that may
influence inhaler use and education, such as visual impairment (37%), hearing
impairment (33%), and hand arthritis (22%). Almost all participants reported a physician
diagnosis of chronic obstructive pulmonary disease (COPD) or asthma. In addition five
patients also reported a history of interstitial lung disease; two of those had mixed
history of asthma and ILD.
The majority of participants (80%) reported prior experience with a metered dose inhaler
(MDI), but only 26% used an MDI with a spacer (Table 2).
Table 2. Prior Inhaler Devices Used and Prior Education Regarding Inhalers

N=50; categorical variables are described as n (%). *Categories are not mutually
exclusive as patients may have been prescribed multiple inhaler devices by multiple
providers and received formal instruction from multiple providers using multiple
educational formats. MDI=metered dose inhaler, DPI=dry powder inhaler,
Neb=nebulizer.
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Most patients (76%) had received formal instruction regarding proper use of the inhaler,
but only 34% had ever been asked to demonstrate their inhaler technique (Table 2).
The majority of participants (66%) also reported no challenges to using their prescribed
inhaler device properly (Table 3).
Table 3. Perceived Challenges Influencing Proper Use of Prescribed Inhaler

N=50; survey respondents could select more than one answer.
When asked to rate how well they understood the purpose of their inhaled medication
(1=no understanding, 10=complete understanding), participants reported good
understanding with a median rating of 8 (IQR 6-9). When asked to rate their confidence
regarding how well they understood the proper use and handling of their inhaler device
(1=no confidence, 10=very confident), participants reported a high level of confidence
with a median rating of 9 (IQR 8-10).
When asked about the importance of various inhaler features with respect to their own
individual preferences, participants provided a rating score ranging from 1 (not
important) to 10 (very important) (Table 4).

Southwest Journal of Pulmonary and Critical Care/2016/Volume 13

229

Table 4. Patient Preferences Regarding Inhaler Features

N= 50; patient ratings are presented as median (IQR) scores and are based on a scale
from 1 (not important) to 10 (very important).
Nearly all patients identified physician recommendation of an inhaler device as being
very important with a median rating of 10 (IQR 10-10). Other inhaler features that were
deemed important by most patients include device portability and short medication
administration time. Some factors, such as whether or not an inhaler device required
regular cleaning, afforded multiple doses, or was used once daily, received high median
scores but demonstrated broader variability in overall response range. Cost of the
inhaler was important to many patients as well with a median rating of 10 (IQR 4-10)
(Table 4). Although the survey did not ask participants to compare devices, no
significant difference was noted in the analysis regarding preferences between those
taking nebulizers and those using DPI or MDI.
When asked about their preference for inhaler education format, participants indicated
that they preferred hands-on demonstration and/or verbal instructions (Table 5).
Table 5. Patient Preferences Regarding Inhaler Device Education

*Some participants did not respond to all questions and thus denominator reflects total n
that responded. Preferences are not mutually exclusive because participants could
select multiple options.
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The majority (70%) would like to receive this teaching at their prescribing doctor’s office,
and most (71%) indicated they would like the education to occur at the time a new
inhaler is prescribed (Table 5).
Discussion
In our cross-sectional survey of patient preferences in older adults with respiratory
disease and prior inhaler experience, we determined that physician recommendation for
a given inhaler and the cost of the inhaler were very important to patients. Moreover,
patient preferences for inhaler features related to convenience were common, including
device portability, once daily dosing, short medication administration time, and multipledose devices. The majority of patients also preferred an inhaler device that did not
require routine cleaning, such as a nebulizer device. Providers may need to educate
patients beyond the purpose of an inhaler by taking time to describe the reasons for
selection of a particular inhaler, especially in cases where patient preferences are not
aligned with provider objectives in selecting an appropriate inhaler device when there
are patient-specific limitations to proper inhaler technique.
This is particularly important for older adults, as we demonstrated in our study that
comorbidities that influence proper inhaler use are common among elder patients who
have been prescribed inhalers (e.g. hand arthritis, sensory impairment, and stroke).
However, in spite of this, we found in our study that spacers remain underutilized, with
only a minority of patients who had experience with MDI also reporting prior use with a
spacer. Using a spacer in conjunction with a MDI has been recommended for all
patients because it minimizes the need for hand-breath coordination and facilitates
better drug delivery 2, but spacers are thought to be especially important for older adults
who may experience additional challenges to proper inhaler technique (7,10). Arthritis
that limits flexibility and coordination in the absence of weakness could also impact
proper device administration.
Overall, study participants reported being quite confident that they understood how to
properly use their inhaler, yet only a minority of patients had ever been asked to
demonstrate how they use their inhaler. This is in contrast to international guidelines for
obstructive lung disease that recommend checking inhaler technique at each visit. 1, 2
Participants also reported very few perceived challenges to proper inhaler use, and
several individuals reported no challenges at all, even when they were permitted to
provide their own free response in the survey. These findings suggest that patients may
underestimate the complexity of inhaler delivery systems and may therefore
underappreciate the importance of inhaler education. There are limited data to compare
different devices in patients with chronic lung diseases and this was not addressed in
our study; however, Komase et al. (11) found that DPI is a preferred device due to its
ease of use and association with fewer errors.
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Of note, study participants strongly preferred to receive inhaler education at the time a
new inhaler is prescribed in the prescribing provider’s office. However, this may be
challenging to implement in practice, given the vast number of inhaler devices on the
market. Not all clinic staff may be familiar with the features of the different classes of
inhaler devices, comparing MDI to DPI to nebulizer, much less feel comfortable
teaching about the various features of different DPI devices that are now available.
Moreover, placebo devices for patient teaching are not always readily available for each
device, which makes it difficult to teach proper use at the time a new device is
prescribed. Our study findings indicate participants preferred an educational format of
verbal instruction and/or hands-on demonstration, but it may be more feasible for clinic
staff to use a web-based video format for initial instruction while patients are still in the
office setting and can ask questions as needed and they can then watch the video again
at home. This should be followed by another clinic visit to assess proper inhaler
technique using the patient’s own device shortly after the prescription is filled. Of course,
this is particularly important for older adults because they are more likely to demonstrate
errors in inhaler technique than younger patients (12).
To date, there is little evidence that taking into account patient preferences regarding
inhaler devices results in improved clinical outcomes. However, preferences may
influence multiple factors that are important for disease impact, including inhaler device
adherence, health-related quality of life, and patient satisfaction with the selected device
(13,14). Further research is needed to establish the relationship between patient
preferences with inhaler devices and clinical outcomes in patients with obstructive lung
disease. The limited evidence to date regarding patient preferences for inhalers
suggests that patients find factors related to convenience very important, similar to our
findings. For example, Molimard and colleagues (15) showed that dose recording,
multiple-dose carrying, and daily dosing were important to patients with COPD and that
delivery device features were more critical to patients than the medication compound
that was delivered. Ease of use and ability to use the inhaler device during episodes of
dyspnea were also found to be important DPI features in a European study of patients
with asthma and COPD (16).
The major strengths of this study include that it is patient-centered with an emphasis on
patient preferences for inhaler devices and inhaler education. Moreover, we focused on
older adults because this special subpopulation often receives inadequate attention,
especially in the study of patient preferences, and the physical and cognitive factors that
influence proper inhaler use are particularly relevant among elders. We acknowledge
that this study is limited in that we did not directly assess proper inhaler use among the
participants but instead queried their understanding of proper inhaler use, and therefore
we cannot definitively conclude if participants were overly confident or appropriately
confident. It is also important to note that our study participants were predominantly
Caucasian and also well educated, and therefore the patient preferences we observed
may not be representative of all adults with chronic lung disease. Of note, we did not
assess use of soft-mist inhalers (SMI) or preferences related to SMI in our survey
because they were not widely available in our region at the start of this study.
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Conclusion
In summary, patient preferences for inhaler devices and inhaler education among older
adults indicate physician recommendation, cost, and convenience are important.
Prescribing providers should explain their rationale for inhaler device selection and the
importance of inhaler education because patient preferences may not always align with
provider priorities or the individual patient-level physical and cognitive factors a provider
may consider when selecting an inhaler device.
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Quick Look
Current Knowledge:
Inhalers are the mainstay of therapy for obstructive lung disease, but selection of a
particular inhaler for an individual can be challenging, particularly in the elderly because
of factors related to aging that may influence proper inhaler technique. Providers should
also consider patient preferences, but little is known about preferences for inhaler
devices among older adults.
What this paper contributes to our knowledge:
Patient preferences for inhaler devices and inhaler education among older adults
indicate physician recommendation, cost, and convenience are important. Providers
should consider individual patient factors that influence proper inhaler use along with
patient preferences when selecting an inhaler.
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