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Purpose: Numerous studies have demonstrated that incorrect use of inhalers prescribed to
treat airway diseases is commonly observed and is associated with unfavorable clinical
outcomes. The aim of the current study was to investigate whether inhalation technique
can be improved by the demonstration of short training video sequences provided by the
German Airway League.

Patients and Methods: Patients filling a script for an inhalator in a community pharmacy
were asked to demonstrate their inhalation technique which was rated using specific check-
lists. Patients not inhaling correctly demonstrated inhaler use again after having viewing the
training video.

Results: A total of 229 (n=229) patients were included in the study of whom 165 (n=165)
(72.1%) made at least one critical mistake when inhaling. Training videos were only
demonstrated to patients with incorrect inhaler technique. After having watched the video
80 (n=80) of 165 (n=165) (48.5%) patients with incorrect inhaler use at baseline demon-
strated correct inhalation technique now and the number of critical mistakes decreased
significantly (1 [0; 1] vs 2 [1.5; 3]; p<0.0001). Device use was demonstrated by a member
of the study team to patients still not inhaling correctly (n=85) resulting in a correct
technique in 64 (n=64) (75.3%) of these patients.

Conclusion: Incorrect device use is still a major problem. Training videos could be an
efficient part of a multi-modal approach to improve inhalation technique in clinical practice.
Keywords: inhaler use, COPD, asthma, training

Introduction
Currently, inhaled bronchodilators and corticosteroids are the most important drugs for
the treatment of chronic airway diseases such as asthma or chronic obstructive pulmonary
disease (COPD), as inhaled drug administration has the advantage of selective drug
deposition in the airways thereby allowing a high drug concentration at the target site and
limiting systemic side effects.'> However, an inhaled drug can only be effective if it
reaches the targeted airways. Hence, correct inhalation technique is crucial and an
association between poor inhalation technique and unfavorable outcomes in patients
suffering from different airway diseases has been shown.” ® Nevertheless, problems with
inhaler use are commonly observed in clinical practice though this was recognized
shortly after the launch of pressurized metered-dose inhalers in the 1960s.”
Unfortunately, though several attempts have been made to train patients in the correct
use of inhalators there was no improvement over the last 40 years.*’

In 2011 the German Airway League initiated the production of short web-based
videos which have been filmed and published for all regularly used devices. The
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training material includes videos, spoken text passages, and
visual insertion of information covering all the important
steps of inhalation therapy. Besides, the videos are freely
available in six different languages (German, English,
Turkish, Arabic, Russian, and Slovak).m Previously, we
were able to show that these training materials were effec-
tive in improving the inhalation technique of patients treated
in the respiratory outpatient clinic of a university hospital.
Of note, improved inhalation technique was sustained over
time as demonstrated by a follow-up after 6 weeks.” Similar
results were obtained when using these videos to improve
inhalation technique in hospitalized COPD patients."’
Community pharmacists can have a valuable role in
training patients with obstructive airway diseases on cor-
rect inhaler technique leading to a significant improvement
in clinical outcomes.'” Hence, the current study investi-
gated the use of web-based videos for the instruction on
correct inhalation technique in a community pharmacy.

Patients and Methods

Study Design

This open-label, single-center study was conducted from
3rd December 2019 to 6th March 2020 at a community
pharmacy located in Aachen (“Elsass Apotheke”). The
study protocol was approved by the Institutional Review
Board for Human Studies at the University Hospital
RWTH Aachen (EK 332/19) and all investigations were
performed in accordance with the ethical standards laid
down in the Declaration of Helsinki. Written informed
consent was obtained from all patients prior to inclusion
in the study. The study was registered with the German
Clinical Trials Register (DRKS00019055).

Patients

All patients filling a prescription for an inhaler (corticos-
teroids or bronchodilators) were asked to participate in the
study. Patients were asked about the underlying disease
regarding the inhaled medication, if they had been trained
on inhaler use before, and whether they knew how to use
the inhaler correctly.

Inhalation Technique Training

After provision of written consent, patients were asked
whether they knew how to use their inhalation device correctly
and were asked to demonstrate the inhalation technique to
a member of the study team using a placebo-containing ver-
sion of their regular inhaler. Inhalation technique was rated

using specific checklists, which are available for different
inhalation devices in two languages (German and English).”
If inhalation technique was correct, no further intervention was
undertaken. Patients with at least one mistake during their
demonstration were shown a short video sequence on
a tablet computer demonstrating the correct technique.® After
viewing the video, patients were asked to re-demonstrate their
inhalation technique and the performance was rated again
according to the specific checklist."® If the patient still did
not use the inhaler correctly, inhaler technique was demon-
strated by a member of the study team.

Statistical Analysis

Statistical analysis was performed using GraphPadPrism
(GraphPad Software, La Jolla, USA). Unless otherwise
stated, all data are presented as mean + standard deviation
(SD) or as median [interquartile range] after testing for
normal distribution (Kolmogorov—Smirnov test). A two-
group comparison was performed using the Wilcoxon
signed rank test for non-normally distributed data. Pre-
and post-interventional measurements were compared
using the Wilcoxon matched pair signed rank test. The
median and the interquartile range (IQR) is given for non-
normally distributed data. The Fisher’s exact test, the Chi-
square test or the Chi-square test for trend were used for
categorical data. Statistical significance was defined as
a p-value <0.05.

Results

A total of n=229 patients were included in the study. The
study flow chart is shown in Figure 1, patient character-
istics are summarized in Table 1. Most patients (n=219;
96.6%) stated that they had received training on inhaler
use previously and that they know the correct inhalation
technique (n=195; 85.2%).

Correct inhalation technique was observed in n=64
(27.9%) patients whereas n=165 (72.1%) patients did not
use their inhalator correctly. The mistakes most commonly
made were insufficient or no exhalation before inhaling
(45.0%), followed by a too short/absent breath-hold after
inhalation (41.5%). Details comparing patients with correct
and faulty inhalation technique are given in Table 2. There
were no significant differences in terms of age, sex, diag-
nosis for the prescription of an inhaler, or type of inhaler
device between patients with correct and incorrect inhaler
use. However, the proportion of patients which had been
trained on inhaler use previously tended to be higher among
patients with correct inhalation technique (100% vs 93.9%;
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Figure | Study flow chart.

p=0.0656), and a higher proportion of patients in the group
with correct inhalation technique stated that they knew who
to use the inhaler correctly (95.3% vs 81.2%; p=0.0065). In
addition, patients with correct inhaler technique had
been using their inhaler for a longer time period compared
to patients with faulty technique (12.5 [5; 26.75] vs
5[1; 11.75] years; p<0.0001).

After viewing the video training material, patients with
faulty inhalation technique at baseline (n=165) made sig-
nificantly less mistakes (1 [0; 1] vs 2 [1.5; 3]; p<<0.0001) and

inhalation technique

n=80 (48.5%) of these patients demonstrated correct inhaler
use now (Figure 2A and B). When patients who had still
made at least one critical mistake after having watched the
video (n=85) were instructed by a member of the study team
n=64 (75.3%) were able to demonstrate correct inhaler
technique afterward (Figure 2B).

Discussion
The present study has shown that less than 30% of
patients filling a script for an inhaler in a community
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Table | Patient Demographic Data

Patients
(n=229)
Age, years 54.9 [39.6; 65.2]
Male, n 104 (45.4)
Indication for inhaled therapy, n
COPD 61 (26.6)
Asthma 109 (47.6)
Other/unknown 59 (25.8)
Type of inhaler device, n
Dry powder 81 (35.4)
Metered dose 145 (63.3)
Soft mist 3(1.3)
Patient training and skill, n
Had previously received training on inhaler use | 219 (96.6)
Stated that they knew correct inhalation 195 (85.2)
technique

Notes: Data are presented as median [interquartile range] or number of patients
(percentage).
Abbreviation: COPD, chronic obstructive pulmonary disease.

pharmacy were able to use their device correctly though
almost all patients stated to have received training on
inhaler use before. Simple viewing of a short tutorial
video significantly improved inhalation technique.
Nevertheless, more than half of the patients still made

at least one critical mistake after having watched the

The considerable rate of mistakes when handling inha-
lers is in accordance with numerous studies although most
patients stated that they had received training on inhaler
use previously.*®? Of note incorrect inhalation technique
was even more common than in patients treated in
a respiratory outpatient clinic based at a tertiary hospital
most likely related to different patient populations inves-
tigated in the two studies.” In contrast to earlier data the
prevalence of incorrect inhalation technique was not
higher in older patients which might be due to a younger
population in the current study.*’ Interestingly, patients
with correct inhaler use had been using their inhalers for
a longer period of time which should be taken into account
when switching a patient’s therapy to a new inhaler type.'?

Several factors contribute to incorrect inhaler device
use, eg, the complexity of the inhalation procedure, a lack
of device-specific instructions provided to patients, and
a lack of ongoing training opportunities highlighting the
importance of patient education.'® In accordance, interna-
tional guidelines recommend to demonstrate proper inhala-
tion technique to patients and to regularly re-check whether
patients continue to use their inhaler correctly though it is
not known which strategy is the most efficient.'”
Nevertheless, explaining correct inhalation technique to
each patient can be time-consuming for health care provi-
ders and therefore might be overlooked during busy daily

video. practice, which is confirmed by a previous study
Table 2 Characteristics of Patients with Correct versus Incorrect Inhalation Technique
Inhalation Technique p-value
Correct (n=64) Incorrect (n=165)
Age, years 53.6 [29.5; 63.4] 55.4 [40.7; 66.0] N/A
Male, n 26 (40.6) 78 (47.3) 0.3792°
Diagnosis
COPD 13 (20.3) 48 (29.1) 0.1494¢
Asthma 37 (57.8) 72 (43.6)
Other/unknown 14 (21.9) 45 (27.3)
Type of inhaler device, n
Dry powder 24 (37.5) 57 (34.5) 0.8884¢
Metered dose 39 (60.9) 106 (64.2)
Soft mist I (1.6) 2(1.2)
Patient training and skill, n
Had previously received training on inhaler use 64 (100) 155 (93.9) 0.0656"
Stated that they knew correct inhaler technique 61 (95.3) 134 (81.2) 0.0065%
Have been using device since, years 12.5 [5; 26.75] 5[1; 11.75] <0.0001°

Notes: Data are presented as median [interquartile range] or number of patients (percentage). *Fisher’s exact test; "Unpaired t-test; “Chi-square test.

Abbreviation: COPD, chronic obstructive pulmonary disease.
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Figure 2 Inhalation technique. (A) The number of critical errors at screening and after having watched the video training material is given (n=165). Boxes represent
interquartile range, whiskers demonstrate 5-95% percentile, means are indicated by the + symbol. (B) Number of patients with correct and faulty inhalation technique at
screening (n=229), after having watched video training material (n=165), and after instruction by a member of the study team (n=85).

demonstrating that patient education in terms of correct
inhaler usage is not routinely performed in most community
pharmacies.'® The videos used in our present study can be
understood by most patients and significantly improve inha-
lation technique under different settings.”'"*'® Accordingly,
data from previous studies suggest that education of inhaler
technique by video leads to an objective improvement and
can even be as effective as instruction in person.'” "
However, as there was still a considerable number of
patients not being able to use their inhaler correctly after
having watched the video, assessment of the inhalation
technique by a qualified person is still indispensable.
Furthermore, some patients are not mentally or physically
capable of using inhalers correctly even after repeated

training. Under such circumstances, the prescription of
a nebulizer instead of an inhaler seems to be a reasonable
approach. Besides the underlying disease must be taken into
account when instructing patients in correct inhaler use, as
many patients suffering from severe COPD cannot inhale
deeply and then breath hold for longer than 4 seconds.
These patients should be taught to slowly exhale fully so
that they can inhale over a few seconds and hold their breath
for at least 4 seconds afterwards.

To ensure the correct usage of inhalers over time
most patients require repeated training and reinforcement
as confirmed by several studies and recommended by
national and international guidelines, although persis-
tence of the training effect over time is suggested by
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our previous study.'*2°?2 Moreover, repeated educa-

tional interventions have even been demonstrated to

improve medication adherence, disease control, and

quality of life in patients suffering from obstructive air-

way diseases.”? 2 The videos used in the present study

are freely available online, giving health care providers,

eg, office and hospital-based respiratory physicians, gen-

eral practitioners, or community pharmacists, the oppor-

tunity to repeatedly demonstrate the videos to patients.

In addition, patients with Internet access can watch the

videos whenever and wherever they want.

Taken

together the videos might be an effective tool to support

and sustain the effects of inhaler training.

This study has some limitations that need be men-

tioned: firstly, the study was performed in a single com-

munity pharmacy which could induce bias due to patient

selection; secondly, information about the indication for

inhaled therapies were obtained from patients only and

might therefore be inaccurate.

Conclusion
In summary we were able to show that short videos

demonstrating correct inhaler use can be used to improve

patients’ inhalation technique in a community pharmacy

though assessment by a qualified person is still necessary.

Further studies are warranted to investigate whether such

an intervention can improve clinical outcome parameters.
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