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Abstract

'.) Check for updates

Inhalation therapy involves two types of adherence: adherence to the drug and adherence to the procedures for the inhalation device. Recent increases in the range
of inhaled medications available have expanded treatment options, while simultaneously resulting in more complicated treatments for patients due to the increasing
diversity of inhalation devices. Patients with asthma and chronic obstructive pulmonary disease (COPD) are required to not only take the agent at the indicated dosage,
but also use the inhaler device in the proper manner with correct procedures. This review presents eight key points for training patients with asthma and COPD in effective
inhaler technique. These points can help to ensure a good balance of adherence to both the medication and the inhalation device, and thereby maintain disease control

in clinical settings.

Main text

Major therapeutic guidelines for asthma and chronic
obstructive pulmonary disease (COPD), including the Global
Initiative for Asthma (GINA) and Global Initiative for Chronic
Obstructive Lung Disease (GOLD) guidelines, recommend
inhalation medications as the first-line treatment for these
obstructive pulmonary diseases [1,2]. However, patient
adherence to inhaled drugs is generally poorer than adherence
to oral medications [3,4]. Why is this? The answer lies in the
method by which inhalation therapy is performed.

Two types of adherence in inhalation therapy

The difference between inhalation therapy and conventional
oral medication lies not only in the administration route,
but also in the existence of a special device (inhaler) for the
secure storage and efficient delivery of the inhaled medication.
Inhalation therapy therefore involves two types of adherence:
adherence to the drug, as with standard oral drugs, and
adherence to the procedures specific to the inhalation device.
Both types of adherence are required for the optimal efficacy
of inhalation therapy, and the foundations of treatment are
weakened if either is neglected. To obtain the expected clinical
effects, patients must not only take the agent at the indicated

dosage, but also use the inhaler in the proper manner using the
correct procedures. Although many different types of inhaler
are available, pressurized metered dose inhalers (pMDIs) and
dry powder inhalers (DPIs) are the devices most commonly
used for drug delivery in the treatment of asthma and COPD.
In recent years, types of inhalers have increased together with
the range of inhaled medications. This has expanded treatment
options, but at the same time resulted in more complicated
treatments for patients with the increased diversity of
inhalation devices. A large number of asthma and COPD
patients use their inhaler devices incorrectly in daily clinical
practice. Errors in device use are frequently found in both
pMDIs [5] and DPIs [6]. Inhaler mishandling also continues to
be common among experienced outpatients referred to chest
clinics, in association with increased and unscheduled use of
health-care resources (7). Different devices exhibit different
patterns of lung deposition, which may considerably affect the
individual clinical effects [8,9]. Our recent study suggested that
different devices for inhaled corticosteroid and long-acting
beta agonist (ICS/LABA) combination therapy showed different
clinical potency for lung functions [10]. Incorrect usage of
inhaler devices may cause insufficient drug delivery and hence
insufficient lung deposition, thereby leading to poor clinical
control and worsened adherence of the patient with asthma
and COPD. Inhaler misuse is also associated with increased
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risk of hospitalization, emergency room visits, and additional
treatment with oral steroids and antimicrobials [11].

Therefore, even with an accurate diagnosis and drug
selection, if the medication is ineffectively inhaled due to
improper technique, symptoms will not improve sufficiently
and adherence to the overall treatment may decline,
jeopardizing the continuation of treatment. It is therefore
essential that medical staff provide instructions not only for
taking medications, but also for the inhalation technique to
prevent improper operation of the inhaler and to maintain
good adherence.

Key points for effective inhaler technique training

Medication adherence is maintained with detailed oral
instructions, but inhalation devices require practical instruction
using the actual inhaler to prevent incorrect operation. We
keep the following eight points in mind to ensure effective
instruction.

First, the cause of incorrect inhaler operation lies not
only with the device itself, but in many cases with the
patient. Some studies have reported that older age [7,12] and
female sex [12], are associated with higher device error rates.
Incorrect operation is formed from a confluence of factors,
including aging phenomena, physical handicaps, individual
characteristics, personality, habits, and lifestyle. In cases of
incorrect operation, one possibility is that the physician did
not prescribe the device with attention to the appropriate
matching of the patient and inhaler when the inhaler was
first prescribed. With oral medications, prescriptions are
made based on pharmacological information, such as the
mechanisms of action of the drug and evidence for its efficacy.
When physicians prescribe inhaled medications following the
same flow as when prescribing oral medicines, the special
inhaler for that inhaled drug is determined as a natural
result, and in many cases the treatment follows that course
unchanged in clinical settings. Omitting the important process
of proper matching of the patient and device may set the
stage for improper operation. Some inhalation drugs have an
entire lineup, such as combination drugs, so when looking at
the drugs for the intended use, we sometimes first match the
patient and device before deciding the medication.

Second is to gather and retain patient background
information by repeatedly observing, listening to, and talking
with patients about things such as aging phenomena, physical
handicaps, and individual characteristics, even during the
process of fitting the patient and inhalation device when
providing inhaler technique training. This is key to overcoming
incorrect operation. An unexpectedly large number of patients
cannot effectively inhale the medication despite performing
the inhalation each day in the prescribed manner. This may
sometimes be caused by unexpected variables, such as denture
use. We have previously reported on the influence of dentures
on residual inhaled corticosteroids in the mouths of elderly
asthma patients [13]. Inhaler mishandling may increase the
incorrect deposition of drugs in the mouth rather than the
lungs.

This information is important to discovering and correcting
causes of lapses into individual styles of mistaken operation.
Providing inhaler technique guidance continually and
repeatedly, and not just once in the beginning, is also essential
[14]. This is because the reason for incorrect operation changes
over time, due to circumstances such as aging phenomena in
patients.

Third is that training in inhaler technique must not be
taken as simply an explanation of the procedural instructions
for the inhalation operation that have been prepared by
the pharmaceutical company. Diagrams and photos in the
instructions capture precise moments in the operation of the
inhaler, but show only a single scene in the procedure and cannot
go beyond the limitations of still images. The gaps between
those discontinuous still images are filled in by the patients’
own imaginations. This can give rise to self-interpretations
and misunderstandings, in turn causing incorrect operation.
Inhaler technique training should be provided with practical
instruction in the dynamic, continuous flow of the operation
procedure. The importance of still images of each scene can
be understood and implemented by the patient only after they
have comprehended the overall flow of operations.

Fourth, to provide effective training in inhaler technique,
positioning with the patient during the inhalation instruction is
important. Facing each other over the counter of a pharmacy or
elsewhere may at first seem appropriate, but is undesirable for
inhalation instruction. Facing patients directly is more likely to
result in unnecessary nervousness, and if the person providing
instruction uses the right hand for the operational technique
and the patient performs the operation with their diagonally
opposed right hand, and a reverse right-left perceptual illusion
temporarily results. In some cases, patients will be unsure
about left and right after returning home. Inhaler technique
training should be provided while sitting next to the patient
and communicating well.

Fifth, the hand used to operate and hold the device should
be determined in consideration of the patient’s dominant hand.
Unnecessary or incorrect operation in the series of inhalation
technique operations can be reliably decreased by not switching
the hand that is used.

Sixth, when a new and novel medication enters the market
and the inhalation device changes with the new medication,
the prescription should not be changed without careful
consideration and the inhaler to which the patient is accustomed
should be retained whenever possible. If the medication is to
be changed, a change between medications provided by the
same inhaler is preferable, as changing inhalers could result
in decreased adherence. There are also cases in which clinical
effects differ with different inhalers even when the medication
remains unchanged [15]. Furthermore, use of multiple inhalers
often occurs in actual clinical practice. The higher error
frequency reported with usage of multiple inhalers may be due
to the higher burden and confusion associated with the use of
different devices [16].

Seventh, the assumption by medical personnel that patients
know to inhale inhalation medications should be abandoned. It
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is not necessarily true that an inhalation drug will be inhaled.
In our experience, many patients blow instead of inhaling,
along with cases in which patients have set up devices indoors
on the assumption that they are the same as air fresheners.
Other patients have thought the same mechanism is the same
as an insecticide and have turned the inhaler upside-down to
use an aerosol formulation. Medical professionals should not
arbitrarily assume that something is obvious, and instruction
should be given while keeping in mind that the things that are
obvious to some people may not be obvious to others.

Eighth, inhaler technique training should be provided by
the entire medical team, not a single doctor, pharmacist, or
nurse. To overcome mistakes in operation, understanding,
accumulating, and sharing patient information is important,
such as findings regarding aging phenomena and handicaps.
Information obtained by medical staff other than physicians
who have more conversational time and opportunities
with patients can often provide hints and opportunities for
overcoming incorrect operation. Correct inhaler technique can
influence inhaler use, patient satisfaction, and adherence [17],
all of which are pivotal to achieving better management of
asthma and COPD.

Adherence is an important factor that is directly linked to
disease control in asthma and COPD [18] and the purpose of
inhaler technique training is to maintain a good balance of
adherence for both the medication and the delivery device.
Based on the above eight points, favorable patient adherence
and disease control should be able to be maintained by providing
continuing inhaler technique training in clinical settings.
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