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Objective. To assess the effectiveness of a single educational intervention, followed by patient edu-
cation training, in pharmacists retaining their inhaler technique skills.
Methods. A convenience sample of 31 pharmacists attended an educational workshop and their inhaler
techniques were assessed. Those randomly assigned to the active group were trained to assess and teach
correct Turbuhaler and Diskus inhaler techniques to patients and provided with patient education tools
to use in their pharmacies during a 6-month study. Control pharmacists delivered standard care. All
pharmacists were reassessed 2 years after initial training.
Results. Thirty-one pharmacists participated in the study. At the initial assessment, few pharmacists
demonstrated correct technique (Turbuhaler:13%, Diskus:6%). All pharmacists in the active group
demonstrated correct technique following training. Two years later, pharmacists in the active group
demonstrated significantly better inhaler technique than pharmacists in the control group (p , 0.05) for
Turbuhaler and Diskus (83% vs.11%; 75% vs.11%, respectively).
Conclusion. Providing community pharmacists with effective patient education tools and encouraging
their involvement in educating patients may contribute to pharmacists maintaining their competence in
correct inhaler technique long-term.
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INTRODUCTION
Poor inhaler technique is a major problem in manag-

ing asthma because the patient does not receive an optimal
dose of the prescribed drug, resulting in reduced response
to treatment and poor asthma control.1,2

Community pharmacists have become more active in
patient care, and the benefits of pharmacists counseling
patients about medications have been recognized.3 Phar-
macists are in an excellent position to identify patients
whose asthma may not be well controlled due to poor
inhalation technique.4,5 Pharmacists are the last link in
the therapy chain prior to the patients’ self-administration
of inhalation therapy and therefore have an obligation to
their patients to ensure they are using their inhalers cor-
rectly. However, many pharmacists lack the skills needed
to adequately demonstrate correct inhaler technique.6,7

This has been found to be true even with dry powder
inhaler devices, which are easier to use than pressurized
metered dose inhalers (pMDIs).8,9

Patients using inhalation therapies need careful in-
struction, including step-by-step demonstration and ob-
servation of their technique when dispensing the
medication.5,10 In addition, inhaler technique tends to de-
cline without routine review, highlighting the importance
of periodic follow-up and reinstruction.11 Pharmacists are
available not just when patients obtain their first inhaler,
but also when they obtain refill inhalers, giving pharma-
cists the ideal opportunity to assess and educate their
patients on an ongoing basis regarding correct inhaler
technique.

However, most patients are rarely assessed or edu-
cated by community pharmacists on inhaler administra-
tion technique.10,12 This could be due partly to a lack
of knowledge and skills by pharmacists in this subject,
affecting their confidence and willingness to perform
inhaler technique education.6,13 Hence, ensuring that
pharmacists are able to demonstrate correct inhaler
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technique is crucial as a first step towards correcting
patients’ inhaler technique and achieving optimal asthma
management.

We previously reported a study in which we devel-
oped, implemented, and evaluated the effectiveness of
a model by which community pharmacists could improve
patients’ inhaler technique. The objectives of the present
study were to evaluate the short- and long-term effects of
this model on the participating pharmacists’ own inhaler
technique demonstration skills.

METHODS
Approval for this study was obtained from the Uni-

versity of Sydney Human Ethics Committee. The study of
pharmacists’ inhaler technique skills was carried out over
6 months in conjunction with a randomized controlled
study which investigated the effect on clinical and hu-
manistic outcomes of an educational intervention on dry
powder inhaler technique delivered by community phar-
macists to patients with asthma.14,15 The first phase of
the study involved the development and implementation
of an educational workshop for pharmacists on inhaler
technique education conducted in Sydney University,
Faculty of Pharmacy in April 2003.

A convenience sample of 120 registered community
pharmacists was identified from the Sydney metropolitan
area and contacted by telephone. Pharmacists were ex-
cluded if they were involved in another clinical study or
were not able to complete the study, or if a pharmacist
assistant would not be present in the pharmacy at all times
to allow the pharmacist to deliver the intervention to
patients without interruptions.

Those selected were randomly allocated to active or
control groups using a computer-generated list and asked
to give informed written consent for participation.

All participants attended 1 evening workshop which
lasted 3 hours for pharmacists in the active group and
2 hours for pharmacists in the control group. At the be-

ginning of the workshop, all participants completed a ques-
tionnaire on demographic characteristics, including years
in practice as a community pharmacist, location of phar-
macy, source of education and years since most recent ed-
ucation on peak flow meters (PFM), Turbuhaler, and Diskus.

The educational workshop was designed to provide
the skills which pharmacists would need for their partic-
ipation in the randomized controlled follow-up study.14,15

During the workshop, which was based on comprehensive
consideration of adult learning principles, all pharmacists
received initial training covering basic asthma manage-
ment, inhaled medications, and PFM technique, each de-
livered by appropriate experts. After the educational
session, pharmacists were assessed on PFM technique
on a scale of 0-11 (scoring checklist available from the
corresponding author upon request). All pharmacists
were assessed on Turbuhaler and Diskus technique using
placebo inhaler devices; however, no feedback was given.
Turbuhaler and Diskus inhaler techniques were assessed
using previously published checklists for scoring (Table
1), each on a scale of 0-9.10,16 For each device, 1 re-
searcher assessed all pharmacists. Pharmacists in the ac-
tive and control groups then were separated for the rest of
the workshop and advised they would be taught 1 of 2
different ways of managing asthma in the community
pharmacy, but blinded to the true nature of the educational
interventions.

Pharmacists in the control group received training on
how to teach PFM technique to patients and on data form
completion. Pharmacists in the active group received the
same training, plus training on how to assess and educate
patients on Turbuhaler and Diskus technique. Pharma-
cists in the active group were reassessed on their Tur-
buhaler and Diskus technique post-education, and any
problems were corrected before patient recruitment com-
menced. Pharmacists in the active group were provided
with data collection forms and study materials. These
included patient-centered educational tools for inhaler

Table 1. Technique Checklists Used to Assess the Skills of Community Pharmacists Prior to and After an Educational Intervention

Checklist for Turbuhaler Techniquea Checklist for Diskus Techniquea

1. Remove the cap from the inhaler 1. Open inhaler
2. Keep inhaler upright 2. Push lever back completely
3. Rotate grip anti-clockwise then back until a click is heard 3. Exhale to residual volume
4. Exhale to residual volume 4. Exhale away from mouthpiece
5. Exhale away from the mouthpiece 5. Place mouthpiece between teeth and lips
6. Place mouthpiece between teeth and lips 6. Inhale forcefully and deeply
7. Inhale forcefully and deeply 7. Hold breath for 5 seconds
8. Hold breath for 5 seconds 8. Exhale away from mouthpiece
9. Exhale away from mouthpiece 9. Close inhaler
aChecklists based on previous published literature.10,16
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technique education,15 including checklists for assessing
technique and novel ‘‘inhaler technique labels’’ (Figure
1), which were preprinted along with the relevant check-
lists (Table 1). Pharmacists in the control group were not
provided with any education about Turbuhaler and Diskus
technique.

After the workshop, pharmacists in both the active
and control groups recruited customers with asthma who
were using Turbuhaler or Diskus. Patients were asked
to come back to the pharmacy on a monthly basis for
3 months following a baseline visit, and for 1 last visit 6
months after study began. These visits were not linked to
scheduled medication refills. At each visit, pharmacists in
the active group assessed and educated their patients on
correct inhaler technique using the inhaler technique
checklists provided to them. A highlighter pen was used
on the inhaler technique labels (Figure 1) to identify any
incorrect steps demonstrated by the patients on the first
assessment. Patients were educated using a ‘‘show and
tell’’ inhaler technique counseling method, which was
repeated up to 3 times if necessary.10 At the completion
of counseling, the pharmacist attached the highlighted
inhaler technique label to the patient’s controller inhaler
(not the box), without covering any essential information
printed on the inhaler device.

At each subsequent patient visit, a similar process was
followed, and a new inhaler technique label was placed on
the patient’s replacement inhaler (or on the old one if still in
use). If no steps were incorrect on the initial assessment at

any visit, the label was attached to the patient’s inhaler with
no highlighting. Pharmacists in the control group only
taught their patients how to measure and record peak flow.

Pharmacists in the active group were assessed on their
Turbuhaler and Diskus technique at 3 and 6 months dur-
ing the follow-up study using placebo devices. Pharma-
cists were not informed in advance that they would be
assessed. After each assessment, pharmacists were cor-
rected on their inhaler technique if they performed any of
the steps incorrectly. Assessments were completed in the
counseling area of the pharmacists’ own pharmacy. Phar-
macists in the control group were not assessed on their
inhaler technique during the study. All pharmacists were
assessed on their inhaler technique 1 year after all patients
completed the follow-up study (2 years from initial train-
ing). Inhaler technique assessment was completed using
the same checklists used in the initial assessment. One
researcher assessed all pharmacists. Pharmacists in the
control group were educated on correct inhaler technique
following their final assessment.

Statistical Analysis
Sample size determination was based on results

obtained from a previous study which showed an im-
provement in pharmacists’ mean inhaler technique scores
of 23% 6 19% for the Turbuhaler and 38% 6 20% for the
Diskus after receiving education.7 With 80% power, 5%
risk of a type I error and a 20% drop out rate, it was de-
termined that 29 pharmacists should be recruited.

Figure 1. Inhaler Technique Labels. At each visit, the Inhaler Technique Label was highlighted by the pharmacists with any steps
which the patient performed incorrectly at initial assessment at that visit.
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Data were analyzed using SPSS (version 12, Chicago,
IL). Comparisons between groups were performed by in-
dependent sample t test or Wilcoxon signed rank test, and
by chi-square test for binary outcome variables. For all
statistical analyses, p values of #0.05 were considered
significant.

RESULTS
Of the 120 pharmacists invited by telephone to par-

ticipate in the randomized controlled trial, 98 agreed to
receive the information, and 31 (26%) attended the work-
shop (Figure 2). Sixteen pharmacists were randomized to
the active group and 15 to the control group. There were
no significant differences between pharmacists in the ac-
tive and control groups in terms of gender, age, and years
in practice (Table 2). There was no significant difference
in the proportion of pharmacists practicing in different
geographical or socioeconomic locations, with most phar-
macies located in shopping areas.

Eighty-seven percent of pharmacists reported that
they had received past education on PFM, Turbuhaler,
and Diskus use; however, the education on using any of
these asthma devices was not recent (2 to 4 years). The
main source of inhaler technique education had been
pharmaceutical industry representatives.

The majority of pharmacists were able to demonstrate
correct PFM technique following education, with no sig-
nificant difference in mean PFM technique scores (out of
11) between the pharmacists in the active and control
groups (active: 9.9 6 0.8; control: 9.5 6 1.1, p 5 0.4,
independent sample t test).

At baseline, pharmacists’ inhaler technique demon-
stration skills were poor, with no significant difference in
mean inhaler technique scores between the pharmacists in
the active and the control groups for either the Turbuhaler
or the Diskus (Turbuhaler: 5.6 6 1.8 vs. 5.5 6 1.9; Dis-
kus: 5.6 6 1.8 vs. 5.7 6 1.1 (p . 0.05, Mann-Whitney
test).

For pharmacists in the active group, inhaler tech-
nique scores improved significantly post-education to
9.0 6 0.0 for the Turbuhaler and 8.6 6 0.9 for the Diskus
(p 5 0.001, Wilcoxon signed rank test, for both devices)
(Figure 3). Two pharmacists required minor correction in
their Diskus technique before patient recruitment com-
menced. Three pharmacists (1 from the active group
and 2 from the control group) withdrew before recruiting
any patients. Fifteen pharmacists from the active group
and 12 from the control group completed the follow-up
6-month study.

During the 6-month follow-up study, a score of 9/9
for both inhalers was maintained by all pharmacists in

Figure 2. CONSORT diagram for pharmacists, showing disposition and retention throughout the workshop, followup 6-month
study, and 2 years post initial training (educational workshop).
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the active group at 3 months and 6 months (Figure 3),
except for 1 pharmacist on Turbuhaler at 6 months (score
was 8 because step 4, ‘‘exhale to residual volume,’’ was
not demonstrated correctly).

Participating pharmacists recruited 1-5 patients for
each type of inhaler. During the course of the study,
each of the pharmacists in the active group went through
the items on the inhaler technique checklist approxi-
mately 15 times per patient for Turbuhaler users, and
12 times per patient for Diskus users (including the
initial assessment of inhaler technique at each visit, any
required repeats of demonstration and re-checking of
technique from later in the study), and then marking
faulty steps on the inhaler technique label with a high-
lighter pen.

One year after the randomized controlled 6-month
follow-up study was completed (2 years from initial

Table 2. Characteristics of Pharmacists Participating in
a Study of Inhaler Technique and Education

Characteristics
Active Group

(n516)
Control Group

(n515)

Gender, male, No. (%) 7 (43.8) 9 (66.7)
Age, mean (SD) 40.4 (10.7) 33.4 (9.3)
Years in practice, No. (SD) 16.1 (11.4) 10.1 (9.4)

Figure 3. Mean score of inhaler technique (Turbuhaler and Diskus) for pharmacists in the Active group (n516) and Control group
(n515), pre and post education in the educational workshop; 3 and 6 months during the follow-up 6-month study, and 2 years post
initial training (educational workshop).
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training), pharmacists in the active group had signifi-
cantly higher inhaler technique scores (out of 9) than
pharmacists in the control group, for both the Turbuhaler
and the Diskus (Turbuhaler: active group, 8.7 1 0.9 vs.
control group, 6.3 1 1.9; Diskus: active group, 8.6 6 0.8
vs. control group, 6.0 6 1.9; p 5 0.002, Mann-Whitney
test used for all comparisons).

DISCUSSION
Community pharmacists’ participation in a workshop

followed by provision of repeated inhaler technique
education to patients has been shown to result in the
long-term optimization of the pharmacists’ own inhaler
technique skills. As expected from previous studies,
the pharmacists’ inhaler technique skills were initially
corrected by a single brief workshop session based on
adult learning principles. In this study, these skills were
found to be maintained 2 years later without any further
education. Pharmacists’ use of patient-centered educa-
tional tools when counseling their asthma patients about
correct inhaler technique may have served to maintain
their own inhaler technique skills on a long-term basis.
If confirmed, these findings would have important impli-
cations for professional education of pharmacists, in that
with appropriate tools, pharmacists can function as ef-
fective educators on an ongoing basis without further
training. This could potentially magnify the clinical im-
provements that were observed in the patients whom the
pharmacists educated.14,15

This is the first study to show long-term retention of
correct inhaler technique by health care professionals af-
ter only a brief intervention. Although many studies have
shown that health care professionals can be trained to
demonstrate the correct use of inhalers correctly, several
studies have demonstrated that inhaler technique demon-
stration skills decline within a few weeks or months after
the training/intervention. For example, Resnick and col-
leagues showed that, of housestaff physicians educated to
achieve correct pMDI technique, only 26% had correct
technique when reassessed 2 months later.17 In the present
study, the training workshop was based on comprehensive
consideration of adult learning principles, including di-
dactic presentations, physical demonstrations, hands-on
training with inhalers, peer assessment, and immediate
feedback.18,19 Nevertheless, even when similar principles
were followed in the study by Jackevicius and Chapman,
with a 1-hour hands-on workshop leading to an increase in
the proportion of hospital pharmacists who could demon-
strate correct technique with a Turbuhaler from 0% to
65%, the proportion with correct technique had fallen to
35% after 3 months.20 By contrast, in the present study,

correct technique was retained by almost all pharmacists
2 years after a single training workshop.

In view of this previously observed decline in inhaler
technique, the development of the present workshop and
intervention tools was based on specific educational
theory to promote long-term retention of pharmacist
skills.18,19 Based on the approach of Pike, a process of
‘‘overview, teach and review’’ was built into the work-
shop, to help pharmacists retain information longer.19 The
work of Pike would also suggest that the more frequently
the pharmacists were exposed to the inhaler technique
education tools while educating their patients, the more
information they would retain,19 and this may have ap-
plied in the present study. Although pharmacists attended
only 1 evening workshop, and recruited only 1-5 patients
for each type of inhaler in the follow-up study, each phar-
macist in the active group subsequently went through the
items on the inhaler technique checklist many times for
both the Turbuhaler users and Diskus users, each time
reminding themselves of the correct steps. In addition,
anecdotal comments suggested that pharmacists broadened
their use of the study methods by educating non-study
patients during and after the study, thereby practicing
their technique even more and perhaps more effectively
maintaining their own skills.15 This suggests that the pro-
vision of appropriate training modules and simple educa-
tion tools to community pharmacists to use in educating
their patients may provide a feasible, low-cost, and sus-
tainable way of improving asthma outcomes.

Although more than 80% of the pharmacists reported
receiving previous education on inhaler technique, only
about 10% of the pharmacists demonstrated correct tech-
nique with the Turbuhaler and Diskus prior to the educa-
tional portion of the workshop, possibly due to not having
any inhaler technique education in the previous 2 to 4
years. Despite the potential for pharmacists to have a pos-
itive impact on asthma management,14 previous studies
have shown that pharmacists rarely review or educate
asthma patients on correct inhaler technique.9,10, 21 Phar-
macists’ lack of knowledge and skills can be identified as
the main reason hindering them from fulfilling their role
in asthma management.6,22 More alarming is that phar-
macists’ own lack of correct inhaler technique may result
in the provision of incorrect instructions to patients with
asthma. The implication of this problem can be enormous
in that asthma patients may continue to use their inhaler
devices incorrectly between the time of prescription and
the time they complete all their refill inhalers and go back
to see their doctor. Because of the resulting lack of symp-
tom control, the patients’ doctors may prescribe increased
doses of their asthma medication, increasing prescription
costs and the potential for side effects.
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The educational intervention used for pharmacists in
this study was based on the classic ‘‘train the trainer’’
concept. The workshop was run by 4 experts in the field
of inhaler technique who first trained the study pharma-
cists to use the inhalers correctly themselves, and then
how to teach correct technique to others. Given that the
best outcomes in inhaler technique education arise from
a hands-on demonstration,20 a train the trainer approach is
an efficient method of education, with a potential impact
on a much larger population than could be reached by
a few experts.

This study also points to the importance of the source
of information to pharmacists on inhaler technique. Phar-
macists indicated that prior to the workshop, pharmaceu-
tical representatives were their main source of education
on inhaler technique. Information from pharmaceutical
companies (either in the form of a package insert or other
information supplied) and observation of pharmaceutical
representatives are the most common sources of informa-
tion on inhalers and inhaler technique.6,23,24 We are not
aware of any studies examining the inhaler technique
skills of pharmaceutical manufacturer representatives,
but the present findings suggest that they also may need
follow-up education in correct inhaler technique.6,7,9,22

Small sample size and selection bias are the main
limitations of this study as only 31 of the 120 pharmacists
contacted attended the workshop. Thus, pharmacists who
attended the workshop may have been more motivated
and had a greater predisposition to learn correct inhaler
technique. The low response rate could limit the general-
izability of the findings. In addition, the assessments of
pharmacists’ inhaler technique at 3 and 6 months after the
workshop may have reinforced correct techniques. How-
ever, the pharmacists in the active group were not told in
advance that assessments would take place, and when
assessed, only 1 pharmacist needed any correction, sug-
gesting that the follow-up assessments did not signifi-
cantly contribute to the pharmacists’ ability to maintain
their correct technique demonstration skills.

CONCLUSION
A single brief workshop on proper inhaler technique

following the train-the-trainer approach, and with the pro-
vision of effective patient-centered tools to educate
patients about correct inhaler technique, resulted in phar-
macists maintaining proper technique 2 years later. This
approach could provide a feasible, low-cost and sustain-
able way of maintaining pharmacists’ competence in
demonstrating correct inhaler technique long-term. This
study confirms the findings of many previous studies
conducted in different countries6,7,9,22: that many

pharmacists and other health care professionals involved
in asthma management have poor inhaler technique, and
without specific education, they will continue to lack the
skills necessary to play an effective role in educating
patients about correct inhaler technique.
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