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Asthma and chronic obstructive pulmonary disease (COPD) can be debilitating conditions adversely aﬀecting a person’s quality of
life. Eﬀective treatments are available, but common errors in the use of inhalers compound the issue of disease control. The beliefs
and concerns of a patient can also have an impact on treatment adherence, the consequences of which are diminished disease
control and the occurrence of exacerbations. Once a treatment has been prescribed, it is often nurses who manage the patient longterm, and they may even be the main care provider. This puts nurses in a key position to monitor inhaler technique, communicate
with the patient to improve adherence, and even suggest alternative treatments if the patient and therapy are incompatible. This
review examines the central role that nurses play in disease management and emphasizes how eﬀective inhaler education can make
a diﬀerence to disease control. Good communication between the nurse and patient is vital if this is to be achieved. Recent updates
to asthma and COPD guidelines are reviewed, and key resources available to help manage patients are highlighted. Finally, with
regard to inhaler education, we reconsider the nursing keystones of “Know it,” “Show it,” “Teach it,” and “Review it.”

1. Introduction
Asthma and chronic obstructive pulmonary disease (COPD)
remain chronic respiratory diseases, with substantial global
burden despite currently available treatments and management guidelines [1, 2]. Global prevalence has been estimated at 1–18% for asthma and 12% for COPD, with
evidence of increasing incidence over recent years [1, 3]. In
2015 alone, it was estimated that over 3 million people
worldwide died from COPD [4]. The availability of eﬀective
treatments means that much of this burden is avoidable, and
education is pivotal to the implementation of successful
intervention strategies [4]. Inhalers are the mainstay of
treatment for these diseases [5]. In both disease areas, they
improve symptoms and quality of life, and in asthma they
save lives. Despite these beneﬁts, there are continued high
levels of nonadherence to using inhalers due to both drug
and nondrug factors [6].
Nurses are at the forefront of the management of chronic
diseases, and in many situations, are the main care provider
[7]. In asthma and COPD, both specialist and nonspecialist

nurses deliver much of the care that patients receive at
primary, secondary, and tertiary levels, playing a key role in
the majority of care programs, while in some settings,
prescribing nurses also make treatment decisions and
changes [8]. As frontline providers of patient care in asthma,
nurses are often responsible for the ongoing evaluation of
asthma control and for deciding the best treatment in
collaboration with the patient and physician [9]. Nurses also
play signiﬁcant roles in most aspects of COPD management,
including diagnosis, review and tracking of disease progression and treatment success, and instruction on treatment modiﬁcation where required [10]. The National
Asthma Education Prevention Plan (NAEPP) guidelines
advocate that healthcare providers, including nurses, build
a strong relationship with their patients through eﬀective
communication, answering questions, and supporting effective disease management [9, 11]. These partnerships place
nurses in a key position to recognize poor disease control
and to provide enhanced care or specialist referral for highrisk patients [9, 11]. Another major aspect of an eﬀective
nurse-patient partnership is the opportunity for nurses to
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deliver patient education, a crucial part of which is inhaler
technique [9, 11]. This review will examine, from the nurse
practitioners’ perspective, the central role that nurses play in
the management of asthma and COPD and the essential
interventions they can provide to improve patient outcomes,
with a particular focus on inhaler education.

2. Inhaler Education
Inhalers are the cornerstone treatment for asthma and
COPD and are designed to deposit inhaled drug directly to
the lungs with minimal systemic side eﬀects [5]. All the most
common treatments, such as short- and long-acting β2agonists and anticholinergic drugs and corticosteroids, can
be delivered in this way. However, the eﬃcacy of treatment
and therapeutic outcomes are dependent on a patient’s
adherence to their dosing regimen and their ability to use
their device correctly [12]. The large number of inhalers in
the market can be broadly divided into pressurized metereddose inhalers (pMDI), dry-powder inhalers (DPI), nebulizers, and Soft Mist inhalers, each of which is associated
with distinct advantages and some common errors in administration technique by the patient (Table 1) [12–15].
Some errors are shared across the majority of prescribed
inhalers and typically include preparation, preinhalation
expiration, speed and/or depth of inhalation, and postinhalation breath hold [16, 17]. The most common devices to
be prescribed for asthma and COPD are pMDIs, but these
can be diﬃcult to use due to the high level of coordination
required to activate the device while taking a slow and deep
inhalation [13, 14, 18]. Indeed, one real-life study involving
nearly 3,000 patients recorded that over half of the patients
assessed made at least one error when using their inhaler
[16]. Use of spacers/valved holding chambers or nebulizers
can help overcome some of the coordination diﬃculties with
pMDIs and are routinely used for young children unable to
self-manage their inhaler use. However, the practicality and
convenience issues of these systems limit their appeal across
more patients. Some inhalers are also particularly associated
with frequent patient errors. Many patients lack the inspiratory ability to inhale deeply and forcibly, a fundamental
requirement of DPI technique that impacts on the particle
size that can be generated, which in turn aﬀects drug deposition and therefore eﬃcacy [13]. Patient errors can result
in poor disease control and an increase in healthcare utilization [16, 19]. Unfortunately, this high incidence of incorrect inhaler technique has remained at a similar level over
the past 40 years despite advances in inhaler development
and education [17].
For eﬀective management of asthma and COPD, care
must be taken in matching each individual patient to the
correct medication. The three vital components in this
decision—patient, medication, and device—form a triangle,
and it is crucial that all three interconnect and complement
each other (Figure 1). Each patient should be given optimal
medication, be competent in using their device correctly to
maximize eﬃcacy, and be happy to use their device [13].
Getting the right inhaler device for people, whether they are
children or adults, is not an easy task, and many factors need

™

to be considered, such as age, manual dexterity, cognitive
impairment, personal preference, ease of use, inspiratory
ﬂow rate, licensing options, and the medication required
[20]. Dekhuijzen et al. proposed the 3W-H approach, a very
practical method for prescribing inhalers that solely considers the following four simple questions: Who? What?
Where? How? (Figure 2) [21]. Patient characteristics to be
considered include inspiratory ability and any comorbidities
that may aﬀect medication delivery, while achieving the
correct diagnosis and evaluating disease severity are also
important. Moreover, the medication type and where in the
lungs it needs to reach require assessment. The answers to
these questions can then be used to match the best device
and delivery method to each patient. These questions should
be reviewed frequently, as, over time, the answers may
change and medication may need to be modiﬁed. Recently,
an expert panel involving a respiratory consultant, pharmacist, nurse, and general practitioner developed a management algorithm for appropriate inhaler choice in the
treatment of adults with asthma or COPD (Figure 3). This
dual-action algorithm involves assessment of a patient’s
inspiratory ability, which can give an indication of a suitable
device, and eﬀective patient engagement, including a close
observation of inhaler technique [22]. If a patient’s medication is changed, it should be remembered that not all
inhalers are the same and devices are not interchangeable, so
further education will be necessary [23]. Furthermore, the
prescribing of multiple inhalers requiring diﬀerent inhalation techniques should be avoided. A recent study has
shown that patients with COPD using several devices with
diﬀerent techniques were more likely to experience exacerbations and be in a higher-dose group than those who used
similar technique devices [24]. Similar results have been
observed in patients with asthma [25].
The frequent nurse-patient/caregiver interaction at
diﬀerent stages of disease management puts nurses in
a prime position to manage patients with asthma or COPD
more eﬀectively [9–11]. Using the steps outlined above,
nurses have the opportunity to identify patients with poor
suitability to a prescribed medication or inhaler. Additionally, nurse-led inhaler education to the patient or their
caregiver can positively impact on the crucial “technique”
aspect of the decision triangle [9–11]. Nurse-led patient
assessment and inhaler education are associated with
improved technique, compliance, and patient conﬁdence in
asthma, and these eﬀects can be sustained long-term [26].
In a systematic review of randomized controlled trials in
asthma, nurse-led educational intervention was demonstrated to signiﬁcantly improve self-management and selfeﬃcacy [27]. In a study of patients with COPD, nursedriven patient education was shown to signiﬁcantly increase inhaler proﬁciency scores and decrease noncompliant behaviors [28]. Such improvements should have
a positive eﬀect on clinical outcomes and may reduce
disease morbidity and healthcare utilization.
With inhaler technique identiﬁed as the most critical
element in asthma and COPD control, it is crucial that those
individuals providing the training to the patient are
themselves competent in device handling. Healthcare
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Table 1: Summary of advantages and common errors for inhaler devices [12–15].
Inhaler

Mechanism

Advantages

pMDI

Drug suspended/dissolved
in propellant

(i) Portable
(ii) Multiple metered dose
(iii) No contamination of dose
(iv) Press and breath requires
coordination
(v) Quick and easy to use

pMDI + spacer

Drug suspended/dissolved
in propellant

(i) Less coordination required
than for pMDI
(ii) Larger doses delivered
(iii) Good lung deposition

BA-MDI

(i) Drug suspended in propellant
(ii) Breath-actuated delivery

(i) Portable
(ii) Multiple metered dose
(iii) No contamination of dose
(iv) No coordination required
(v) Quick and easy to use

DPI

Breath-actuated delivery

(i) Portable
(ii) No coordination required
(iii) Quick and easy to use

SMI

(i) Aqueous solution
(ii) Aerosol delivered by
compressed spring

Nebulizers

(i) Aqueous solution
(ii) Aerosol produced by air
jet or ultrasonic vibrations

(i) Portable
(ii) No coordination required
(iii) Slow-moving aerosol cloud
(iv) Higher lung deposition
than pMDI
(i) Can be used at any age
(ii) Slow-moving aerosol cloud
(iii) Tidal breathing

Common errors
(i) Inhaler not shaken before use
(ii) Inhaler not primed
(iii) Incorrect positioning (upright)
(iv) Full exhalation prior to dosing
(v) Coordination of actuation and inhalation
(vi) Poor inhalation technique
(vii) Breath hold not long enough
(i) Inhaler not shaken before use
(ii) Inhaler not primed
(iii) Incorrect positioning (upright)
(iv) Full exhalation prior to dosing
(v) Delay between actuation and inhalation
(vi) Poor inhalation technique
(vii) Breath hold not long enough
(viii) Poor maintenance of spacer
(i) Inhaler not shaken before use
(ii) Inhaler not primed
(iii) Incorrect positioning (upright)
(iv) Full exhalation prior to dosing
(v) Poor inhalation technique
(vi) Breath hold not long enough
(i) Incorrect positioning (upright)
(ii) Dose not prepared correctly
(iii) Full exhalation prior to dosing
(iv) Inhalation not forceful enough to
actuate dose correctly
(v) Breath hold not long enough
(vi) Repeated procedures may be needed
to administer full dose
(vii) Inhaler not stored correctly
(i) Full exhalation prior to dosing
(ii) Poor inhalation technique
(iii) Breath hold not long enough
(i) Dose not prepared correctly
(ii) Poor maintenance increases risk
of bacterial contamination

™ inhaler.

BA-MDI: breath-actuated metered-dose inhaler; DPI: dry-powder inhaler; pMDI: pressurized metered-dose inhaler; SMI: Soft Mist
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Figure 1: Triangle of patient, medication, and device in chronic
obstructive pulmonary disease and asthma.

professionals often do not review technique, and even when
they do, they are not aware of the correct technique for the
device they either prescribe or review [29]. A survey of 150
healthcare professionals reported that 75% provided inhaler
training to patients, yet only 7% could demonstrate the
correct usage of an inhaler and assessment of inspiratory
ﬂow [30]. If healthcare professionals are unaware of, or
unable to demonstrate, correct technique, they cannot adequately instruct patients or rectify patient errors.
A patient’s inhaler technique should be closely monitored, as bad habits and poor technique can accumulate over
time, making it imperative that technique is reviewed and
adjusted at every visit if needed [1, 2, 22]. Indeed, the new
guidelines “Asthma: diagnosis, monitoring, and chronic
asthma management,” issued by the National Institute for
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Figure 2: The 3W-H approach for prescribing inhalers [21].

Health Care and Excellence (NICE) in the UK, have recommended an assessment of inhaler technique at any
asthma review and whenever a new inhaler is prescribed
within their “Principles of pharmacological treatment” [31].
The guidelines also recommend the observation of inhaler
technique if there is a decline in asthma control, especially
following an asthma attack and whenever a patient requests
a check [31]. Close monitoring of inhaler technique would
also be good practice in COPD care.

3. Barriers to Inhaler Adherence and
Effective Self-Management
It is important that nurses understand and adapt to the
reasons behind a patient’s nonadherence to treatment and
the key barriers that can impact on inhaler suitability or
technique. Nonadherence to therapy may be intentional or
unintentional. Unintentional nonadherence may be a result
of patient forgetfulness, poor inhaler technique, or inadequate understanding of instructions, all of which could
be countered by improved education of patients or their
caregivers by nurses and clinicians [32]. Disease- and
medication-related beliefs surrounding adverse eﬀects and
perceived need for medication can often lead to intentional
nonadherence [33]. It is vital that nurses communicate with
patients to better understand their motivations, concerns,
and preferences [10]. Careful counselling and explanations
of the importance of adherence to minimize exacerbations
and maximize disease control will be needed to overcome
such barriers. Understanding of the patient can be used to
tailor treatment appropriately, given that diﬀerent inhaler
characteristics are preferred by diﬀerent patients [13]. It is
important to discuss the ideas, concerns, and expectations
(or “ICE”) of the patient or caregiver because if people are
not engaged with their healthcare provider, then they are less
likely to use their inhaler [34, 35]. Patients are more likely to
use their device eﬀectively if they are comfortable with it and

can use it, and so they need to be involved in the choice of the
device [36].
Physical device characteristics, such as ease of use,
convenience, portability, and complexity of instructions,
also inﬂuence patient satisfaction and adherence [37, 38]. A
real-world survey of patients with COPD in Europe found
a signiﬁcant relationship between patient-reported inhaler
satisfaction and treatment compliance, and in turn, better
compliance was associated with fewer exacerbations and
improved quality of life [39]. Similarly, a study in patients
with asthma found that inhaler satisfaction was linked with
adherence and clinical outcome [40]. Allowing patients to
negotiate their preferred therapy or device can impact on
treatment adherence. A study by the Better Outcomes of
Asthma Treatment (BOAT) group demonstrated that shared
decision-making in therapy choices signiﬁcantly improved
adherence to treatment and clinical outcomes [41].
Writing and modiﬁcation of inhaler prescriptions is
restricted to prescribing nurses and clinicians [10], so some
nurses will not have the opportunity to assess patient
preferences, compatibility, or understanding of a device
before it is prescribed. It has been suggested that some
patients, because of their natural breathing pattern, may
never be able to master the necessary inhalation technique
needed for their prescribed inhaler [42]. Attempting to teach
a patient on an incompatible device is likely to lead to failure
in the long term, emphasizing the need for an individualized
approach to match the optimal inhaler type to each patient.
Previous experience of the prescribing healthcare professional can inﬂuence device choice and may lead to empirical rather than evidence-based decision-making. This is
particularly evident as new and improved inhalers come to
market, as healthcare professionals often favor prescribing
inhalers with which they are familiar [14]. With an increasing number of devices and choices available, access to
up-to-date information will be important to ensure each
patient receives optimal care. Guidance on inhaler choice in
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Action 1. Assess patient’s inspiratory ability: observe the patient inhaling (using their own inhaler if available)

Ask the patient to try both of the following inhalation maneuvers:
(i) Quick and deep: can the patient take a quick, deep breath in within 2-3 seconds?
(ii) Slow and steady: can the patient take a slow, steady breath in over 4-5 seconds?
Can perform quick and deep
maneuver only

Can perform both inhalation
maneuvers

Can perform slow and steady
maneuver only

Consider a DPI

Consider a DPI, pMDI, or SMI

Consider a pMDI or SMI

If unsure after observing the patient, consider the
use of devices to assess inspiratory ability, such as
(i) AIM machine
(ii) Device training
attachments

(iii) Flo-Tone Trainer
(iv) In-Check DIAL
inspiratory flow meter

Select required drug formulation once inhaler device type has been chosen, in line with local formulary
Action 2. Patient engagement and inhaler technique

When selecting a specific inhaler device, and at every patient review,
reinforce the following seven steps for correct inhaler technique:
(i) Preparation:
(a) Check dose counter (where present)—to confirm sufficient doses are remaining and when replacement may
be needed
(b) Shake inhaler (if applicable—refer to manufacturer’s instructions)
(ii) Priming:
(c) Prime the device ready for use—refer to manufacturer’s instructions for details on how to prime specific devices
and how often they may need repriming
(d) Open inhaler/remove cap
(iii) Exhaling: exhale fully and away from mouthpiece
(iv) Mouth: place mouthpiece in mouth and close lips around it to form a tight seal
(v) Inhalation:
(e) DPI: quick and deep inhalation (within 2-3 seconds)
(f ) pMDI/SMI: slow and steady inhalation (over 4-5 seconds)
(vi) Breath holding: remove inhaler from mouth and hold breath for up to 5 seconds, then breath out slowly
(vii) Closing and repeating:
(g) Close inhaler/replace cap
(h) Repeat as necessary

Consider
alternative
device

No

Yes

Prescribe
chosen
device

After review of inhaler technique, patient and healthcare
professional agree that chosen device is appropriate?

Figure 3: Guidelines algorithm for inhaler choice for the treatment of adults with asthma or COPD [22]. COPD: chronic obstructive
pulmonary disease; DPI: dry-powder inhaler; pMDI: pressurized metered-dose inhaler; SMI: Soft Mist inhaler. Reproduced with
permission from Usmani, Capstick, Chowhan, and Scullion. Choosing an appropriate inhaler device for the treatment of adults with asthma
or COPD. First published in N. Hayeem, Guidelines, vol. 62, pp. 115–117, 2017, MGP Ltd., Chesham, UK, available at http://www.guidelines.
co.uk/respiratory/inhaler-choice-guideline/252870.article. This management algorithm was developed by a multidisciplinary expert panel:
O. Usmani et al, with the support of a grant from Chiesi Ltd.
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treatment guidelines is often lacking compared with that for
the medication choice itself, and risks prescriptions being
based on limited information or presumed cost-eﬀectiveness
[43]. For example, recommendations generally do not
consider the speciﬁc needs of patient subgroups, such as
elderly and pediatric populations, or those with low

inspiratory ﬂow rates [43]. Nurses are in an excellent position to identify the requirements of these subgroups.
For elderly patients, nurse practitioners can make a big
diﬀerence. We know that many patients cannot use inhalers
correctly, with over 50% of patients struggling to use a pMDI
properly. If poor inhaler technique is associated with

6
reduced control and worse COPD outcomes, then an inability to use the inhaler device correctly may account for
lack of perceived beneﬁt, which in one study led to 30% of
patients with COPD intentionally discontinuing their
therapy [44].
Other studies show that between 40 and 60% of patients
with COPD do not adhere to their prescribed regimens [45].
In all patients, but especially so with the elderly, adherence
can be aﬀected by health beliefs, cognitive ability, and
psychological factors. Elderly patients often also have
comorbidities that may aﬀect their physical and mental
ability to use their device correctly, and societal factors such
as access to medications, social support, device training, and
follow-up may be pertinent to the elderly [45].
In some countries, prescriptions can be substituted by
pharmacists for cheaper, generic versions, which can lead to
patients receiving unfamiliar devices. Given the potential
diﬀerences in inhaler design and required technique between prescribed and substituted inhalers, detrimental effects on patient compliance and clinical outcomes are likely
[46]. Although many pharmacists agree with the concerns
surrounding this cost-containment practice, few would seek
approval on inhaler substitutions from the prescribing
healthcare professionals [46]. Nonconsensual switching, that
is, not discussed with the patient, can have an impact on
patient conﬁdence both in terms of disease control and their
relationship with the healthcare profession, which in turn
may result in reduced adherence to treatment [47]. To this
end, collaborative care between nurse practitioners, physicians, and pharmacists could facilitate improved therapy
decision-making and patient outcomes [48].
Failures in self-management support from healthcare
professionals can contribute signiﬁcantly to treatment
nonadherence and poor inhaler technique. Lack of time to
deliver asthma consultations has been cited by healthcare
professionals as a key barrier to achieving eﬀective selfmanagement [49]. There are numerous examples in the
literature of insuﬃcient nurse training that could have
a direct negative impact on the proﬁciency of inhaler use by
patients. In an evaluation of US inpatient staﬀ nurses’ inhaler
technique, self-perceived ability was higher than true
investigator-measured performance [50]. A questionnairebased survey of healthcare professionals in the UK found
that over 40% of nurses lacked the conﬁdence to construct
written action plans for patients, in which inhaler use is
fundamental [49]. A similar study revealed that 20% and
52% of UK practice nurses with advanced asthma or COPD
roles, respectively, did not have accredited training [51].
Increased support for the healthcare professionals is just as
important as patient education.

4. Future Considerations
Considering the pivotal role nurses play in eﬀective inhaler
education, priority must be given to training nurses in
correct device technique and eﬀective demonstration to
patients. Successful nurse education is likely to improve
outcomes for patients with asthma or COPD and could be

Canadian Respiratory Journal
delivered through hospital-wide training schemes, one-onone education, or web-based or unit-based education [50].
However, there is no single standardized educational
package for inhaler instruction, unlike the moves to accredit
spirometry training in the UK. Standardizing inhaler device
training could have an important impact on patient outcomes and is advocated by the UK Inhaler Group (UKIG).
Access to ample placebo devices of diﬀerent types is
important for the education of nurses and patients; however,
many nurses do not have access to adequate supplies [15].
Placebo devices can be used by nurses to become familiar
with inhalers and to teach the required technique to patients.
Patients can also use placebo devices to safely practice and
demonstrate their technique [15]. Continuous nurse education is crucial as new medications and devices come to
market to ensure patients beneﬁt from these innovative
advances in treatment and delivery methods [52].
There are many tools that can support people with the
use of their inhaler devices. The In-Check DIAL (Clement
Clarke International, UK) can be used to assess the peak
inspiratory force a patient can achieve, although it is important to check whether the patient’s inspiratory force and
technique are consistent with their own device. The
Trainhaler (Clement Clarke International, UK) helps to train
patients in the correct use of their pMDI by helping them to
coordinate actuation of the aerosol during inhalation. There
are also training devices such as the Turbohaler Trainer
Whistle (AstraZeneca, UK) and the Flo-Tone (Clement
Clarke International, UK) that emit a continuous tone if
inhalation is correct, which can help encourage patients to
use the correct inspiratory ﬂow rate with a pMDI.
Patient or caregiver beliefs and concerns can impact
treatment adherence, and they should be factored into nurse
training. It can be diﬃcult for a patient with asthma to
recognize their need for daily therapy to treat a sporadic
illness, especially if they have concerns regarding side eﬀects
[32]. Also, healthcare professionals should be aware of religious or cultural beliefs that may impact inhaler use [12].
Nurses should be equipped to reassure patients, put their
concerns into context and decide on individual approaches
to treatment [10]. Communication skills training is an
important area to include in any healthcare education
program [11]. There are numerous valuable resources that
nurses can utilize to optimize their technique and maximize
their knowledge surrounding inhaler choice and competency assessment. An “Inhaler Standards and Competency
Document,” published by the UKIG in 2016, contains detailed criteria for inhaler competency assessment, including
a general seven-step protocol for inhaler use [53]. Brieﬂy,
this outlines the basic steps applicable to all inhalers, the ﬁrst
of which is the proper preparation of both device and dose.
Next is the full and gentle exhalation (not into the inhaler)
prior to sealing the lips around the mouthpiece of the device.
Vitally, the next step is the correct inhalation procedure,
which will diﬀer according to the type of device being used
(e.g., a slow and steady breath for pMDI or a quick and deep
breath for DPI). The ﬁnal breath hold for up to 10 seconds is
critical to ensure the drug reaches the lungs. The last step is
the consideration that the process may need to be repeated.
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Once these factors have been assessed, the speciﬁcs for each
inhaler device can be addressed and the technique optimized
[53]. These seven steps have been reiterated in the recently
published management algorithm for the treatment of
asthma and COPD (Figure 3) [22].
Asthma UK have various freely available, web-based
educational resources intended for patients, including
videos demonstrating correct techniques for many types of
inhalers [54]. Patients should be encouraged to use these
easily accessible resources frequently to maintain good inhaler technique between visits. The rapid rise in digital
support available to patients to aid self-management has
some beneﬁts [55], but caution is also needed. For example,
hundreds of smartphone apps directed at patients with
asthma or COPD exist in online stores, but few contain
comprehensive information [56–58]. One study found that
only one in four of the apps that provided information on
inhaler technique for patients with asthma were consistent
with current guidelines [57]. It is important for healthcare
professionals to know whether patients are using these apps
as they may not adhere to current practice. Moreover, there
are currently limited data evaluating the impact of these apps
on clinical outcomes. Discussions regarding new technology
and eﬀective communication between nurse and patient at
every visit about all aspects of self-management can ensure
a balanced approach using many diﬀerent resources.

5. Conclusions
Inhaler competency is an integral component of eﬀective
self-management in asthma and COPD, and nurses play
a pivotal role in delivering education to the patient and
caregiver that is required to optimize disease control. Nurses
are a primary point of contact for patients with asthma or
COPD, and so are also in a key position to elicit patients’
views on treatments and to encourage treatment adherence.
With respect to inhaler technique, it is essential that nurses
(i) Know it—understand how each device works and
learn the techniques required to achieve optimal
delivery to the lungs
(ii) Show it—eﬀectively demonstrate to patients how
the devices work
(iii) Teach it—teach the correct technique to patients
(iv) Review it—regularly assess technique using inhaler
competency criteria, correcting bad habits as
required.
To achieve these four principles of nurse-led inhaler
education, nurses should be “trained to train” as well as
make use of valuable resources such as the inhaler algorithm
[22] and competency assessment criteria [53] described in
this review.

Conflicts of Interest
Ms. Jane Scullion acts as Education Lead for UKIG and is
a member of the Aerosol Drug Management Improvement
Team (ADMIT).

7

Acknowledgments
Ms Jane Scullion acknowledges receipt of honorarium or
support from Chiesi, Boehringer Ingelheim, Novartis,
Sandoz, Teva, Pﬁzer, AstraZeneca, Orion, Roche, and
Nutricia. Editorial support was provided by Jonathan
Brennan, Ph.D., of MediTech Media (UK), funded by
Boehringer Ingelheim.

References
[1] Global Initiative for Asthma, GINA Report: Global Strategy for
Asthma Management and Prevention, 2018, http://ginasthma.
org/2018-gina-report-global-strategy-for-asthma-managementand-prevention/.
[2] Global Initiative for Chronic Obstructive Lung Disease,
Global Strategy for the Diagnosis, Management, and Prevention of Chronic Obstructive Pulmonary Disease, 2017,
http://goldcopd.org/gold-2017-global-strategy-diagnosismanagement-prevention-copd/.
[3] D. Adeloye, S. Chua, C. Lee et al., “Global and regional estimates of COPD prevalence: Systematic review and metaanalysis,” Journal of Global Health, vol. 5, no. 2, article 020415,
2015.
[4] Global Burden of Disease 2015 Chronic Respiratory Disease
Collaborators, “Global, regional, and national deaths, prevalence, disability-adjusted life years, and years lived with
disability for chronic obstructive pulmonary disease and
asthma, 1990–2015: a systematic analysis for the global burden
of disease study 2015,” Lancet Respiratory Medicine, vol. 5,
no. 9, pp. 691–706, 2017.
[5] F. Lavorini, C. Mannini, and E. Chellini, “Challenges of inhaler use in the treatment of asthma and chronic obstructive
pulmonary disease,” Respiratory-European Medical Journal,
vol. 3, pp. 98–105, 2015.
[6] M. J. Makela, V. Backer, M. Hedegaard, and K. Larsson,
“Adherence to inhaled therapies, health outcomes and costs in
patients with asthma and COPD,” Respiratory Medicine,
vol. 107, no. 10, pp. 1481–1490, 2013.
[7] T. Bodenheimer, K. MacGregor, and N. Stothart, “Nurses as
leaders in chronic care,” BMJ, vol. 330, no. 7492, pp. 612-613,
2005.
[8] G. Gibson, R. Loddenkemper, Y. Sibille, and B. Lundback,
European Lung White Book: The First Comprehensive Survey
on Respiratory Health in Europe, European Respiratory Society, Sheﬃeld, UK, 2003.
[9] K. S. Rance, “Helping patients attain and maintain asthma
control: reviewing the role of the nurse practitioner,” Journal
of Multidisciplinary Healthcare, vol. 4, pp. 299–309, 2011.
[10] P. Spencer and N. A. Hanania, “Optimizing safety of COPD
treatments: role of the nurse practitioner,” Journal of Multidisciplinary Healthcare, vol. 6, pp. 53–63, 2013.
[11] National Asthma Education and Prevention Program, “Expert
panel report 3 (EPR-3): guidelines for the diagnosis and
management of asthma-summary report 2007,” Journal of
Allergy and Clinical Immunology, vol. 120, no. 5, pp. S94–
S138, 2007.
[12] Inhaler Error Steering Committee, D. Price, S. Bosnic-Anticevich et al., “Inhaler competence in asthma: common errors,
barriers to use and recommended solutions,” Respiratory
Medicine, vol. 107, no. 1, pp. 37–46, 2013.
[13] G. K. Crompton, P. J. Barnes, M. Broeders et al., “The need to
improve inhalation technique in Europe: a report from the

8

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]
[24]

[25]

[26]

[27]

[28]

Canadian Respiratory Journal
aerosol drug management improvement team,” Respiratory
Medicine, vol. 100, no. 9, pp. 1479–1494, 2006.
F. Lavorini, “The challenge of delivering therapeutic aerosols
to asthma patients,” ISRN Allergy, vol. 2013, Article ID
102418, 17 pages, 2013.
A. Murphy, How to Help Patients Optimise Their Inhaler
Technique, 2016, http://www.pharmaceutical-journal.com/
learning/learning-article/how-to-help-patients-optimisetheir-inhaler-technique/20201442.article.
M. Molimard, C. Raherison, S. Lignot et al., “Chronic
obstructive pulmonary disease exacerbation and inhaler
device handling: real-life assessment of 2935 patients,”
European Respiratory Journal, vol. 49, no. 2, article
1601794, 2017.
J. Sanchis, I. Gich, S. Pedersen, and Aerosol Drug Management Improvement Team (ADMIT), “Systematic review of
errors in inhaler use: has patient technique improved over
time?,” Chest, vol. 150, no. 2, pp. 394–406, 2016.
T. G. Capstick and I. J. Clifton, “Inhaler technique and
training in people with chronic obstructive pulmonary disease
and asthma,” Expert Review of Respiratory Medicine, vol. 6,
no. 1, pp. 91–101, 2012.
A. S. Melani, M. Bonavia, V. Cilenti et al., “Inhaler mishandling remains common in real life and is associated with
reduced disease control,” Respiratory Medicine, vol. 105, no. 6,
pp. 930–938, 2011.
J. Scullion, Inhaler Choices for Children and Adults—Do You
Know all the Options?, 2017, https://www.guidelinesfornurses.
co.uk/respiratory/inhaler-choices-for-children-andadultsdo-you-know-all-the-options/452871.article.
P. N. Dekhuijzen, W. Vincken, J. C. Virchow et al., “Prescription of inhalers in asthma and COPD: towards a rational,
rapid and eﬀective approach,” Respiratory Medicine, vol. 107,
no. 12, pp. 1817–1821, 2013.
O. Usmani, T. G. D. Capstick, H. Chowhan, and J. Scullion,
Guidelines in Practice: Choosing an Appropriate Inhaler Device
for the Treatment of Adults with Asthma or COPD, 2017,
https://www.guidelines.co.uk/respiratory/choosing-anappropriate-inhaler-device-for-the-treatment-of-adultswith-asthma-or-copd/252870.article.
J. Scullion, Are All Inhalers the Same?, 2017, https://
letstalkrespiratory.com/uk/are-all-inhalers-the-same/.
S. Bosnic-Anticevich, H. Chrystyn, R. W. Costello et al., “The
use of multiple respiratory inhalers requiring diﬀerent inhalation techniques has an adverse eﬀect on COPD outcomes,” International Journal of Chronic Obstructive
Pulmonary Disease, vol. 107, no. 12, pp. 59–71, 2016.
D. Price, H. Chrystyn, A. Kaplan et al., “Eﬀectiveness of same
versus mixed asthma inhaler devices: a retrospective observational study in primary care,” Allergy, Asthma and Immunology Research, vol. 4, no. 4, pp. 184–191, 2012.
E. Mac Hale, R. W. Costello, and S. Cowman, “A nurse-led
intervention study: promoting compliance with Diskus inhaler use in asthma patients,” Nursing Open, vol. 1, no. 1,
pp. 42–52, 2014.
A. A. Alsumaily and A. F. Almutairi, “A systematic review of
randomized controlled trials of nurse-led educational interventions for adults with asthma,” Journal of International
Medical Research, vol. 6, pp. 72–81, 2015.
M. Al-Kalaldeh, M. A. El-Rahman, and A. El-Ata, “Eﬀectiveness of nurse-driven inhaler education on inhaler proﬁciency and compliance among obstructive lung disease
patients: a quasi-experimental study,” Canadian Journal of
Nursing Research, vol. 48, no. 2, pp. 48–55, 2016.

[29] “Improving inhaler technique-who needs teaching?,” Drug
and Therapeutics Bulletin, vol. 50, no. 10, p. 109, 2012.
[30] M. Baverstock, N. Woodhall, and V. Maarman, “Do
healthcare professionals have suﬃcient knowledge of inhaler
techniques in order to educate their patients eﬀectively in
their use?,” Thorax, vol. 65, no. 4, pp. A117–A118, 2010.
[31] National Institute for Health and Care Excellence, Asthma:
Diagnosis, Monitoring and Chronic Asthma Management,
2017,
https://www.nice.org.uk/guidance/ng80/chapter/
Recommendations.
[32] J. Haughney, D. Price, A. Kaplan et al., “Achieving asthma
control in practice: understanding the reasons for poor
control,” Respiratory Medicine, vol. 102, no. 12, pp. 1681–1693,
2008.
[33] A. S. Gadkari and C. A. McHorney, “Unintentional nonadherence to chronic prescription medications: how unintentional is it really?,” BMC Health Services Research, vol. 12,
p. 98, 2012.
[34] M. H. Becker and L. A. Maiman, “Sociobehavioral determinants of compliance with health and medical care
recommendations,” Medical Care, vol. 13, no. 1, pp. 10–24,
1975.
[35] J. Matthys, G. Elwyn, M. Van Nuland et al., “Patients’ ideas,
concerns, and expectations (ICE) in general practice: impact
on prescribing,” British Journal of General Practice, vol. 59,
no. 558, pp. 29–36, 2009.
[36] P. N. Dekhuijzen, F. Lavorini, and O. S. Usmani, “Patients’
perspectives and preferences in the choice of inhalers: the case
for Respimat® or HandiHaler®,” Patient Preference and Adherence, vol. 10, pp. 1561–1572, 2016.
[37] M. Miravitlles, J. Montero-Caballero, F. Richard et al., “A
cross-sectional study to assess inhalation device handling and
patient satisfaction in COPD,” International Journal of
Chronic Obstructive Pulmonary Disease, vol. 11, pp. 407–415,
2016.
[38] R. W. Dal Negro and M. Povero, “Acceptability and preference of three inhalation devices assessed by the handling
questionnaire in asthma and COPD patients,” Multidisciplinary Respiratory Medicine, vol. 11, no. 1, p. 7, 2016.
[39] H. Chrystyn, M. Small, G. Milligan et al., “Impact of patients’
satisfaction with their inhalers on treatment compliance and
health status in COPD,” Respiratory Medicine, vol. 108, no. 2,
pp. 358–365, 2014.
[40] D. Price, B. Harrow, M. Small, J. Pike, and V. Higgins,
“Establishing the relationship of inhaler satisfaction, treatment adherence, and patient outcomes: a prospective, realworld, cross-sectional survey of US adult asthma patients and
physicians,” World Allergy Organization Journal, vol. 8, no. 1,
p. 26, 2015.
[41] S. R. Wilson, P. Strub, A. S. Buist et al., “Shared treatment
decision making improves adherence and outcomes in poorly
controlled asthma,” American Journal of Respiratory and
Critical Care Medicine, vol. 181, no. 6, pp. 566–577, 2010.
[42] J. Haughney, D. Price, N. C. Barnes, J. C. Virchow, N. Roche,
and H. Chrystyn, “Choosing inhaler devices for people with
asthma: current knowledge and outstanding research needs,”
Respiratory Medicine, vol. 104, no. 9, pp. 1237–1245, 2010.
[43] P. N. Dekhuijzen, L. Bjermer, F. Lavorini, V. Ninane,
M. Molimard, and J. Haughney, “Guidance on handheld
inhalers in asthma and COPD guidelines,” Respiratory
Medicine, vol. 108, no. 5, pp. 694–700, 2014.
[44] A. Sanduzzi, P. Balbo, P. Candoli et al., “COPD: adherence to
therapy,” Multidisciplinary Respiratory Medicine, vol. 9, no. 1,
p. 60, 2014.

Canadian Respiratory Journal
[45] R. D. Restrepo, M. T. Alvarez, L. D. Wittnebel et al.,
“Medication adherence issues in patients treated for COPD,”
International Journal of Chronic Obstructive Pulmonary
Disease, vol. 3, no. 3, pp. 371–384, 2008.
[46] A. E. Williams and H. Chrystyn, “Survey of pharmacists’
attitudes towards interchangeable use of dry powder inhalers,” Pharmacy World and Science, vol. 29, no. 3,
pp. 221–227, 2007.
[47] L. Bjermer, “The importance of continuity in inhaler device
choice for asthma and chronic obstructive pulmonary disease,” Respiration, vol. 88, no. 4, pp. 346–352, 2014.
[48] M. J. Makowsky, T. J. Schindel, M. Rosenthal et al., “Collaboration between pharmacists, physicians and nurse practitioners: a qualitative investigation of working relationships
in the inpatient medical setting,” Journal of Interprofessional
Care, vol. 23, no. 2, pp. 169–184, 2009.
[49] N. J. Roberts, I. Younis, L. Kidd, and M. R. Partridge, “Barriers
to the implementation of self management support in long
term lung conditions,” London Journal of Primary Care, vol. 5,
no. 1, pp. 35–47, 2012.
[50] K. De Tratto, C. Gomez, C. J. Ryan, N. Bracken, A. Steﬀen, and
S. J. Corbridge, “Nurses’ knowledge of inhaler technique in
the inpatient hospital setting,” Clinical Nurse Specialist,
vol. 28, no. 3, pp. 156–160, 2014.
[51] J. Upton, H. Madoc-Sutton, A. Sheikh, T. L. Frank, S. Walker,
and M. Fletcher, “National survey on the roles and training of
primary care respiratory nurses in the UK in 2006: are we
making progress?,” Primary Care Respiratory Journal, vol. 16,
no. 5, pp. 284–290, 2007.
[52] F. Lavorini, G. A. Fontana, and O. S. Usmani, “New inhaler
devices–the good, the bad and the ugly,” Respiration, vol. 88,
no. 1, pp. 3–15, 2014.
[53] J. Scullion and M. Fletcher, UK Inhaler Group: Inhaler
Standards and Competency Document, 2016, http://www.
respiratoryfutures.org.uk/media/69774/ukig-inhalerstandards-january-2017.pdf.
[54] Asthma UK, Using Your Inhalers, 2016, https://www.asthma.
org.uk/advice/inhalers-medicines-treatments/using-inhalers/.
[55] D. Morrison, S. Wyke, K. Agur et al., “Digital asthma selfmanagement interventions: a systematic review,” Journal of
Medical Internet Research, vol. 16, no. 2, p. e51, 2014.
[56] K. Huckvale, C. Morrison, J. Ouyang et al., “The evolution of
mobile apps for asthma: an updated systematic assessment of
content and tools,” BMC Medicine, vol. 13, p. 58, 2015.
[57] K. Huckvale, M. Car, C. Morrison, and J. Car, “Apps for
asthma self-management: a systematic assessment of content
and tools,” BMC Medicine, vol. 10, no. 1, p. 144, 2012.
[58] D. D. Sobnath, N. Philip, R. Kayyali et al., “Features of
a mobile support app for patients with chronic obstructive
pulmonary disease: literature review and current applications,” JMIR mHealth and uHealth, vol. 5, no. 2, p. e17, 2017.

9

MEDIATORS
of

INFLAMMATION

The Scientific
World Journal
Hindawi Publishing Corporation
http://www.hindawi.com
www.hindawi.com

Volume 2018
2013

Gastroenterology
Research and Practice
Hindawi
www.hindawi.com

Volume 2018

Journal of

Hindawi
www.hindawi.com

Diabetes Research
Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2018

International Journal of

Journal of

Endocrinology

Immunology Research
Hindawi
www.hindawi.com

Disease Markers

Hindawi
www.hindawi.com

Volume 2018

Volume 2018

Submit your manuscripts at
www.hindawi.com
BioMed
Research International

PPAR Research
Hindawi
www.hindawi.com

Hindawi
www.hindawi.com

Volume 2018

Volume 2018

Journal of

Obesity

Journal of

Ophthalmology
Hindawi
www.hindawi.com

Volume 2018

Evidence-Based
Complementary and
Alternative Medicine

Stem Cells
International
Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Journal of

Oncology
Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2013

Parkinson’s
Disease

Computational and
Mathematical Methods
in Medicine
Hindawi
www.hindawi.com

Volume 2018

AIDS

Behavioural
Neurology
Hindawi
www.hindawi.com

Research and Treatment
Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Oxidative Medicine and
Cellular Longevity
Hindawi
www.hindawi.com

Volume 2018

