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Abstract

Background: Inhaled drug delivery has been hailed as a major advancement in respiratory therapeutics. However, a major limitation to use the inhaled
medications effectively is the inability of patients and nurses to use and demonstrate the proper use of these devices correctly. Being the drug experts,
pharmacists are in a pivotal position to delivered tailored education to their peers, the nurses. Aim: This study aims to examine nurses’ knowledge
of asthma management, their ability to demonstrate proper inhaler technique, and the impact of a specialized workshop training program delivered
by skilled pharmacists on improving their performance. Methods: This is a pre- and post-cross-sectional study design in hospital setting where nurses
were recruited from the respiratory and emergency departments within a healthcare facility in the United Arab Emirates (UAE). The nurses attended a
training workshop prepared and delivered by skilled pharmacists on inhaler technique demonstration skills. Nurses’ inhaler technique demonstration
skills for Diskus, Turbuhaler, and pMDI were assessed at baseline, immediately after the workshop, and after four weeks. The nurses completed the
demographic and Asthma Knowledge Questionnaire (AKQ). Results: A random convenience sample of registered nurses (n=20) from the respiratory and
emergency departments was recruited from a tertiary hospital in Sharjah, UAE, with a mean age of 35.25 (SD=6.96) years, of whom 90% were females.
The mean number of years of experience was 12.00 years (SD=5.81). Inhaler technique assessment revealed low inhaler technique scores for all the three
study inhalers at baseline (mean score for Diskus=3.85 (SD=2.87); Turbuhaler=3.70 (SD=3.20); pMDI=4.50 (SD=2.65)) Significant improvements in inhaler
technique scores were noted after the workshop (Diskus=8.9 (SD=0.31); Turbuhaler=8.9 (SD=0.31); pMDI=8.0 (SD=0.00), P<0.001). A significant difference
in AKQ scores was found before (mean=4.85 (SD=1.27)) and after (mean=7.50 (SD=0.95)) the workshop training session (P<0.001), and four weeks after the
workshop training session (mean=7.55 (SD=0.76), P<0.001). Conclusion: The UAE nurses’ inhaler technique and AKQ scores were suboptimal at baseline.
The specialized training program prepared and delivered by the skilled pharmacists improved nurses’ inhaler technique demonstration skills and AKQ
scores. Such improvements would reflect positively on patients’ asthma management outcomes as nurses are the health care professionals who interact
the most with the patients during hospitalization.
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INTRODUCTION

In the United Arab Emirates (UAE), asthma is one of the most
predominant diseases, affecting 8-10% of adults.! In the UAE,
53% of children with asthma and 17% of adults miss work
or school.? Inhaled drug delivery has been hailed as a major
advancement in respiratory therapeutics. As a result, drug
delivery devices for various respiratory conditions have been
developed. Inhaled asthma therapy is now widely available,
ranging from traditional nebulizers to more modern dry-
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powder inhalers (DPIs).

Whilst quite evolutionary in design and concept, a major
limitation to use inhaled medications effectively is the inability
of patients (28-68%),>° and healthcare professionals (HCPs),
including nurses (15-69%)%'° to use and demonstrate the proper
use of these devices. In turn, incorrect patient device usage
defeats the purpose of therapy and leads to low medication
lung deposition.!* Bronchodilator inhalers can significantly
lose their effects, which eventually can be life-threatening.'3
For controller inhalers, incorrect use can lead to poor asthma
control, increased emergency visits,** and eventually higher
asthma management costs.'>6

An effective counselling intervention on asthma device use
prepared and delivered by pharmacists, the drug experts,
has recently been shown to have positive clinical outcomes,
including improved asthma control and reduced severity.!-?°
Progressive, humanistic outcomes, including better asthma-
related quality of life and better-perceived control over
asthma for patients with asthma, were also reported. Many
other DPI-targeted inhaler technique education interventions
reported similar outcomes, with significant improvements in
inhaler technique, asthma control, beliefs about medicines,
quality of life, and patient satisfaction.?*?* Similarly, with
Pressurized Metered Dose Inhalers (pMDIs), interventional
studies improved asthmatics patients’ inhaler technique
demonstration skills.

Not all HCPs are competent in assessing and teaching inhaler
techniques.?* Nurses are often the primary caregivers for
patients with chronic diseases in hospitals.® Nurses provide
much of the primary, secondary, and tertiary care for
asthma patients and are essential in most care programs. In
collaboration with the patient and physician, nurses are often
the frontline providers of patient care in asthma.?® Patients’
satisfaction with nursing care is considered important in
explaining hospital service quality perceptions.?”

Astrongrelationship with patientsis encouraged by the National
Asthma Education Prevention Plan (NAEPP) guidelines.?® These
collaborations enable nurses to identify high-risk patients,
provide enhanced care or specialist referrals and educate
patients, including inhaler technique.?® No previous study
in the UAE examined nurses’ asthma knowledge and inhaler
technique, nor the effect of the specialized educational
program in this area previously prepared, trialed successfully,
and published by expert pharmacists in the field.20%

This study aimed to examine the nurses’ knowledge about
asthma management, their demonstration skills of correct
inhaler technique, and the effect of a training program prepared
and delivered by skilled pharmacists on their performance.

METHODOLOGY
Study participants

A random convenience sample of registered nurses from the

respiratory and emergency departments was recruited from a
tertiary hospital in Sharjah. The researchers (a group of clinical
pharmacists expert in the field of inhaler technique education)
approached nurses just before starting their working round or
during their break time. All nurses who agreed to participate
in the study after reading the informed consent form were
included. Inclusion criteria included nurses having experience
not less than one year and attending a three-hour workshop on
asthma management guidelines.

The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the University
Hospital Sharjah Ethics and Research Committee (UHS-HERC-
040 -09042018) and the Research Ethics Committee of the
University of Sharjah (REC-17-01-29-04, 8 May 2017).

The workshop

Participants were invited to a three-hour asthma management
workshop in June 2020 from 5:00 to 8:00 pm. Figure 1
summarizes the three-hour workshop, its time, and content.
First, the participants had to demonstrate inhaler techniques
before presenting asthma management information. Three
different assessors (expert clinical pharmacists in the field,
one for each device) sat in three different rooms, and only

Figure 1. Summary of the three-hour workshop, time, and content of
each segment of the workshop
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one participant entered at a time (according to a randomized
prepared list). Participants were asked to complete the
demographic and Asthma Knowledge Questionnaire (AKQ).
They were then educated on asthma knowledge via a
presentation by a specialist in the area of asthma management
and then educated on correct inhaler technique using
previously published methods, including verbal information
on the technique and a physical demonstration of the steps
involved in the technique checklist for each study inhaler
(Diskus, Turbuhaler, and pMDI). All participants were then
assessed again on their inhaler technique demonstration skills
for the three devices in random order by the same assessors as
the pre-workshop assessment.

Data collection tools

Two separate study instruments were used to assess the
knowledge of asthma and inhaler technique competence for
data collection. In order to evaluate nurses’ knowledge of
asthma symptoms and management, participants completed a
pre-published questionnaire,® which comprised of questions
regarding their demographic characteristics (age, gender,
and years in practice) and their knowledge of asthma devices
(Diskus, Turbuhaler, and pMDI). The AKQ comprised 8 true/
false questions about asthma and its treatment;?® the AKQ
score was calculated and presented as a mean score (standard
deviation, SD) out of 8. All questionnaires were administered
in English.

To evaluate the competence of participants on correct inhaler
technique, each participant was asked to demonstrate the
inhaler technique skill by using the placebo inhaler device
provided by AstraZeneca, (AstraZeneca Pharmaceuticals,
Wilmington, DE, USA; Amman, Jordan) and GlaxoSmithKline
(GSK), (Philadelphia, PA, USA; Amman, Jordan) to one trained
observer (a clinical pharmacist with extensive involvement in
the assessment and teaching of inhaler technique).

Published checklists for the study inhalers (Diskus, Turbuhaler,
and pMDI) were used.?** The checklists for each device consist
of 9 steps (for Diskus and Turbuhaler) or 8 steps (for pMDI),
with three essential steps (without these steps, little or no
medication would reach the airway) for the Diskus and pMDI,
and four essential steps for the Turbuhaler.

After the trials, all participants were educated on proper inhaler
techniques. The steps were based on the Diskus,* Turbuhaler,”
and pMDI technique manufacturer’s instructions.3? The
assessment was done at three points: baseline, immediately
after the workshop’s teaching sessions, and four weeks
later. Nurses’ knowledge and skills in demonstrating inhaler
techniques were compared.

Data analysis

The nurses’ responses were coded and analysed using IBM
Statistical Package for the Social Sciences (IBM SPSS, version 21,
Chicago, IL, US). Descriptive analysis and Chi-square test were
used to identify any significant associations among the nurse’s
knowledge responses with significance defined as a P-value of

< 0.05. Inhaler technique assessment among the participants
before and immediately after the workshop session and four
weeks after the workshop was compared using the paired
sample t-test, p < 0.05 was considered significant.

RESULTS

Figure 2 shows participants’ recruitment and retention into
the study. The study participants (n=20) had a mean age of
35.25 (SD=6.96) years, of whom 90% were females. The mean
number of years of experience was 12.00 years (SD=5.81).

Figure 2. CONSORT diagram showing participants’ recruitment and
retention during the study four-week period

Inhaler technique demonstration skills

Inhaler technique assessment revealed low inhaler technique
scores for all the three study inhalers at baseline (mean
score for Diskus=3.85 (SD=2.87); Turbuhaler=3.70 (SD= 3.20);
pMDI=4.50 (SD= 2.65)). Significant improvements in inhaler
technique scores were noted immediately after the workshop
(Table 1). When comparing inhaler technique scores at baseline
(before the training session), no difference was noted between
the Diskus and Turbuhaler (p=0.824), nor between the Diskus
and the pMDI (p=0.290), or between the Turbuhaler and pMDI
(p=0.391). However, a significant difference was found in
inhaler technique scores for each of the three devices before
and immediately after the workshop, with higher mean scores
for all inhalers after the training session (Table 1).

No significant difference was found in the Diskus inhaler
technique score when comparing immediately after the
workshop scores and four weeks later (mean scores 8.9 (0.31)
vs 8.7 (0.57). The same results were found for the Turbuhaler
(mean scores 8.9 (0.31) vs. 8.7 (0.57) and pMDI scores (mean
scores 8.0 (0.00) vs. 7.7 (0.57). No correlation (Pearson’s
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Table 1. Mean inhaler technique scores for the Diskus, Turbuhaler and pMDI for study participants (n=20) before the workshop and immediately
after the workshop

Diskus (Score out of 9)

Turbuhaler (Score out of 9)

pMDI (Score out of 8)

Pre Post P-value Pre Post P-value Pre Post P-value
Mean 3.85 8.9 <0.001 3.70 8.9 <0.001 4.50 8.0 <0.001
SD (2.87) (0.31) (3.20) (0.31) (2.65) (0.000)

correlation) was found between inhaler technique for the
Diskus (p=0.430), Turbuhaler (p=0.781), or pMDI (p=0.688)
with years of experience.

Individual steps performance

Steps assessment for the Diskus showed that the majority
of participants did not perform most of the steps correctly
before the workshop (Table 2). The steps that were performed
incorrectly by most of the participants (80.0%) were exhaling
away from the mouthpiece, followed by holding the breath for
5 seconds (70.0%), inhaling forcefully and deeply, and exhaling

away from the mouthpiece (65.0%).

After the training workshop and 4-weeks later, almost all of
the steps were performed correctly by most participants (Table
2). Figure 3 displays the inhaler technique scores for the three
study inhalers across the different study stages (pre-workshop,
post-workshop and four weeks post-workshop).

Regarding the Turbuhaler, the pre-workshop assessment
revealed that most participants did not perform the steps
correctly, including exhaling away from the mouthpiece
(90.0%), placing the mouthpiece between the teeth and lips

Table 2. The proportion of participants (n=20) who demonstrated the inhaler technique skills of the Diskus before the workshop, after
the workshop, and four weeks after the workshop

Action The percentage of the action performed correctly

Before the workshop After the workshop Fhour-weeks after the workshop

Open inhaler 65% 100% 90%
Push lever back completely 65% 100% 100%
Exhale to residual volume 40% 100% 95%
Exhale away from mouthpiece 20% 100% 95%
Mouth-piece between teeth and lips 45% 100% 95%
Inhale forcefully and deeply 35% 95% 100%
Hold breath for 5 seconds 30% 95% 95%
Exhale away from mouthpiece 35% 100% 100%
Close inhaler 45% 100% 100%
Average score 42.22% 98.89% 96.67%

Figure 3. Inhaler technique score for the Diskus (DIS), Turbuhaler (TH), and pMDI for the study participants (n=20) pre-workshop, post-workshop,

and 4-weeks post workshop
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(85.0%), and then inhaling forcefully and deeply (75.0%).
Immediately after the workshop and four weeks later, most
participants correctly performed almost all steps (Table 3).

As for the pMDI technique assessment, most participants did
not perform most of the steps correctly, as shown in Table
4. The steps that were performed incorrectly by most of the
participantsincluded holding their breath for 5 seconds (65.0%),
followed by placing the mouthpiece between the teeth and lips
(60.0%), and then keeping the head upright or slightly tilted
and inhaling slowly whilst pressing the canister (55.0%). After
the workshop, most of the participants performed all of the
steps correctly, whereas four weeks after the training session,
almost all of the steps were performed correctly by most of the

participants.
Asthma Knowledge Scores

The AKQ score before the workshop session ranged from 3 to
7 (score out of 8), with a mean score of 4.85 (SD=1.27). After
the workshop session, the AKQ score ranged from 5 to 8, while
the mean score increased to 7.50 (SD=0.95). Scores of the
AKQ four weeks following the workshop ranged from 6 to 8,
with a mean score of 7.55 (SD=0.76), as shown in Table 5. A
significant difference in AKQ scores was found before (mean
=4.85, SD=1.27) and after (mean=7.50, SD=0.95) the workshop
training session (P<0.001), and before and four weeks after the
workshop training session (mean=7.55 (SD=0.76), P<0.001).
No significant difference in scores was found immediately after

workshop, and four weeks after the workshop

Table 3. The proportion of participants (n=20) who correctly demonstrated the inhaler technique skills of the Turbuhaler before the workshop, after the

Action The percentage of the action performed correctly
Before the workshop | After the workshop | Four-weeks after the workshop

Remove the cap from the inhaler 70% 100% 100%
Keep inhaler upright 70% 100% 100%
Rotate grip anti-clockwise then back until a click is heard 70% 100% 90%
Exhale to residual volume 35% 95% 95%
Exhale away from the mouth piece 10% 100% 100%
Place mouth piece between teeth and lips 15% 100% 90%
Inhale forcefully and deeply 25% 100% 100%
Hold breath for 5 seconds 35% 95% 95%
Exhale away from mouthpiece 55% 100% 100%
Average score 42.78% 98.89% 96.67%

and four weeks after the workshop

Table 4. The proportion of participants (n=20) who correctly demonstrated the inhaler technique skills of the pMDI before the workshop, after the workshop,

Action The percentage of the action performed correctly
Before the training session After the training session 4-weeks after the training session

Remove mouthpiece cover and shake 75% 100% 90%
Hold inhaler upright 80% 100% 100%
Exhale to residual volume 70% 100% 95%
Keep head upright or slightly tilted 45% 100% 95%
Mouthpiece between teeth and lips 40% 100% 100%
Inhaler slowly and press canister 45% 100% 90%
Continue slow and deep inhalation 60% 100% 100%
Hold breath for 5 seconds 35% 100% 100%
Average score 56.25% 100% 96.25%

workshop, after the workshop, and four weeks after the workshop

Table 5. The mean score (out of 8), lowest and highest scores obtained by study participants (n=20) in the Asthma Knowledge Questionnaire (AKQ) before the

Before the workshop session

After the workshop session Four weeks after the workshop session

Mean AKQ score (SD) 4.85 (SD =1.27)

7.50 (SD = 0.95) 7.55 (SD = 0.76)

lowest AKQ score 3

5 6

Highest AKQ score 7

8 8
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the training session and four weeks (P=0.577). No correlation
between AKQ score and years of experience was found
(p=0.626).

DISCUSSION

The therapeutic efficacy of asthmatic medications is related to
the patients’ inhalation technique.® As a result of inadequate
medication delivery into the lungs, patients experience
poor disease control, exacerbations, and therapy failure.®
Incorrect inhaler technique can be related to HCPs' insufficient
knowledge of inhalers and their correct use.?>?® Several
studies found that HCPs lack knowledge of proper inhaler
use, preventing them from adequately teaching patients.®333
Being at the front line when managing hospitalized patients
with asthma, nurses can help patients learn proper inhaler
techniques and assess potential learning barriers.*® Being the
drug experts, pharmacists can help their peer nurses optimize
their inhaler technique demonstration skills.2%? This is the first
study to show that nurses in the UAE demonstrate poor inhaler
technique skills, and that a 3-hour workshop developed and
provided by the drug experts, their peer clinical pharmacists,
can significantly improve and maintain their inhaler technique
demonstration skills and asthma knowledge.

Similar to previous studies,?’-* nurses performed poorly in this
study before the training workshop, signifying poor asthma
knowledge scores ranging from 3 to 7 (out of 8), with a mean
score of 4.85. The case was similar for the DPIs, the Diskus
and the Turbuhaler, and the pMDI. However, a significant
improvement in the nurses’ correct technique demonstration
skills was found after the training workshop for all devices. Of
noteworthy, such improvements continued to be noted four
weeks after the training workshop.

The findings of this study reflect the lack of knowledge of
inhaler techniques among nurses in the UAE, highlighting
the need for education and training sessions on the proper
use of inhalers, calling upon policymakers to introduce
continuous educational programs in hospitals regarding
asthma management. A significant association between
asthma knowledge and inhaler technique demonstration skills
has been highlighted previously through an inter-professional
educational program.* Thus, poor asthma knowledge among
HCPs can lead to loss of confidence and willingness to perform
patient inhaler technique education,?® leading to suboptimal
patient care and therapeutic management. Similarly, previous
studies reported an improvement in pharmacists and nurses’
knowledge and inhaler technique demonstration skills
following workshop training, leading to improvements in
patients’ asthma outcomes.*04

The nurses were reported to have inadequate skills to
deliver correct inhaler technique education for patients with
asthma.?”3° Both DPIs and pMDls, require several steps to be
performed correctly for an efficient inhalation manoeuvre.*
HCPs must be adequately educated and trained to ensure their
ability to use these medications efficiently.54

In this study, nurses’ inhaler technique was assessed by direct
observation using Diskus, Turbuhaler, and pMDI. Inhaler-specific
checklists were used in the inhaler technique assessment for
the Diskus and Turbuhaler. For assessing pMDI technique skills,
a specific checklist, previously validated and published, was
used. In the literature, the critical errors for all DPIs (Diskus and
Turbuhaler) were reported to be ‘lack of inhalation through the
mouthpiece’ and ‘blowing into the device before inhalation’.*
While pMDI critical errors were reported to be ‘not holding
the inhaler upright’, ‘exhaling into the after mouthpiece, and
‘poor coordination between the start of inhalation and dose
actuation’.*>#¢ This study finding reported that the predominant
error performed by the nurses using DPI’s was ‘exhaling away
from the mouthpiece’, while the predominant error for the
pMDI was ‘holding of breath for 5 seconds, followed by placing
the mouthpiece between teeth and lips’. It has been reported
that errors in inhaler techniques using both inhaler devices, the
DPIs and pMDls are frequent.*”*8 The occurrence of these errors
can lead to insufficient drug delivery, adversely affecting drug
efficacy and control of asthma.*® Although not all of the steps in
these checklists have the same clinical impact,® it is important
to ensure that all of the steps are performed correctly by the
nurses to educate patients properly.?°

The study’s post-training results showed that almost all the
nurses performed the steps correctly, being able to handle and
use the devices effectively. At the end of the workshop training,
there was a significant increase in nurses’ asthma knowledge
and inhalation technique skills.

Educating and providing regular training sessions for nurses can
ensure the correct use of inhalation devices, thus improving
the provided patient care and eventually improving the
management of asthma prognosis.

Planning for the healthcare professionals’” workshop applied in
this study followed principles established education on inhaler
technique demonstration skills developed previously by a
group of expert pharmacists in the area. Written information
such as medication inserts has proven insufficient in educating
HCPs on inhaler technique and may convey limited and
incomplete information.?®* In addition, the acquisition of
knowledge alone does not necessarily translate into effective
patient education; physical demonstration of technique with
follow-up assessment and education is essential.® A previous
study provided a brief education to nurses on pMDIs technique
performance, giving a short educational session demonstrating
the proper pMDI techniques; two weeks later, the nurses were
re-evaluated on their technique, showing improvements from
29.8% steps done correctly to 89.4% steps done correctly.®®
The educational workshop conducted in this study improved
the pMDI from 56.25% correct steps to 100% correct steps at
the end of the workshop to 96.25% four weeks later. As for the
DPIs, the Diskus and Turbuhaler, improvements from 42.22%
and 42.78% steps done correctly to 98.9% at the end of the
workshop, to 96.67% four weeks from the workshop were
noted. Hence, the workshop designed in this study, integrating
hands-on education for nurses following the “train the trainer”
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approach, gave excellent results. This is important for nurses to
develop their skills to educate their patients to ensure effective
use of the treatment and self-management behaviors, a crucial
aspect of nurses’ care for asthma patients.>?

Limitations of this study include the fact that it was conducted
in one hospital, which may not be representative of other
hospitals in the UAE. A convenience sample was also used,
which sped up data collection and reduced costs but may not
represent the entire study population (nurses in the UAE). A
larger and more representative sample should be incorporated
in follow-up related studies. Social bias may have influenced
the results of this study four weeks after the workshop.
Nurses are expected to demonstrate their inhaler technique
to a specialist in the area, which may not be the case while
caring for patients in the hospital due to their busy schedules.
Future studies can benefit from assessing nurses’ ability to
demonstrate the correct use of the inhaler devices to asthma
patients in the respiratory wards in the hospital, i.e., during
nurses’ real working hours.

CONCLUSIONS

This study provides insight into the ability of nurses in the UAE
to demonstrate the correct use of the DPIs and pMDIs. Results
showed nurses’ poor demonstration of inhaler technique

skills at baseline were significantly improved after a 3-hour
workshop prepared and delivered by expert pharmacist on
asthma management and inhaler technique education, and
maintained for four weeks. The asthma knowledge of the
nurses was also improved significantly following the workshop.
This optimal asthma knowledge was maintained long-term as
well. The outcomes of this study may provide a good resource
for educators in asthma training for the HCPs. Future studies
can assess the effect of such educational interventions on the
ability of nurses to demonstrate the correct use of inhaler
techniques to their patients in the hospital while working in
the real work environment.
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