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INTRODUCTION: The aims of this study were (1) to assess the ability of a range of health-care
professionals (HCPs: specialists [physicians specializing in management of airways disease], general
practitioners, pharmacists, pharmacist assistants, nurses, and respiratory therapists) in Jordan to
demonstrate the correct use of some commonly used inhalers using standardized checklists, with
highest scores indicating optimal use, and (2) to evaluate the short-term and long-term effectiveness
of a single educational intervention on the HCPs’ skills in using inhalers. METHODS: HCPs’
inhaler technique was assessed at baseline. All HCPs were then invited to attend a workshop on
asthma management with particular reference to inhaler use. At the workshop, HCP skills in
inhaler technique were optimized. Inhaler technique was assessed before and after training. All
participants were assessed on their inhaler technique at follow-up (after 4 months). RESULTS: Two
hundred HCPs (10 specialists, 46 general practitioners, 79 pharmacists, 15 pharmacist assistants, 40
nurses, and 10 respiratory therapists) participated in the study. Specialists scored highest on
baseline inhaler technique demonstration skills. All HCPs scored poorly in demonstrating the
correct use of the dry powder inhalers when compared with pressurized metered-dose inhalers
(MDIs) (range of mean scores � SD: MDI, 7.24 � 0.97 to 8.70 � 0.67; Diskus, 4.83 � 0.51 to
6.30 � 1.7; Turbuhaler, 4.90 � 0.32 to 6.40 � 1.7). Participants attending the workshop showed
improved inhaler skills (mean scores before and after training: MDI, 4.77 � 1.60 vs 8.77 � 0.52;
Diskus, 4.40 � 2.60 vs 8.85 � 0.41; Turbuhaler, 4.96 � 2.05 vs 8.63 � 0.67). Four months after the
workshop, the inhaler technique of 129 participants was again assessed. Those who had attended the
workshop (n � 48) scored significantly higher mean scores for all devices (score � 7.64) than
nonattendees (n � 81, score � 5.99, P < .001), by one-way analysis of covariance. CONCLUSIONS:
With the exception of specialists, HCPs in Jordan need to be updated on their inhaler technique
skills, specifically the newer dry powder inhalers. A single effective educational workshop on
inhaler technique can significantly improve HCPs’ long-term ability to demonstrate these skills. Key
words: health-care professionals; inhaler technique; education; asthma; train the trainer; Jordan. [Respir
Care 2014;59(11):1716–1725. © 2014 Daedalus Enterprises]

Introduction

Asthma is a chronic disease of the airways with a major
impact on global health, with prevalence of 5–10% world-
wide.1 The prevalence of asthma among the Jordanian

population is increasing and has been estimated to be �5%.2

Despite well-established management guidelines and ef-
fective medications, asthma still remains a poorly con-
trolled condition among many people. One of the reasons
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is poor technique with the use of inhaled medications,3,4

including pressurized metered-dose inhalers (MDIs) and
dry powder inhalers (DPIs) such as Turbuhaler, Diskus
(Accuhaler), and Diskhaler. Poor inhaler technique results
in poor asthma control, increased adverse effects, and higher
costs.5,6 One study of 4,078 patients with asthma treated
with inhaled corticosteroid therapy found that 71% of pa-
tients used their MDIs incorrectly, resulting in poor asthma
control and increased emergency visits.5

The acceptance of DPIs has been driven in large part by
their use for the delivery of combination inhaled cortico-
steroids and long-acting �2-agonists.7 When they were
launched, DPI devices were promoted as being easier to
use compared with MDIs, because they did not require
coordination between actuation and breathing,8 and many
patients prefer DPIs over other devices9; however, this
does not mean that these devices have been used cor-
rectly.9

In the last decade, DPIs have been found to be used just
as poorly as MDIs. The proportions of people with asthma
or COPD using inhaler devices incorrectly were similar
for MDIs (24%), Turbuhaler (23%), and Diskus (24%).10

This suggests the need to investigate further optimization
of all device users’ technique.

Good asthma management is said to be 10% medica-
tion and 90% education,11 so who is educating asthma
patients on correct inhaler technique? Where do health-
care professionals (HCPs) stand with regard to this prob-
lem? Incorrect inhaler technique has been reported among
community pharmacists,12-15 respiratory therapists and phy-
sicians,16-18 pediatricians,19 nurses,20,21 emergency medi-
cine house staff,22 and hospital-based pharmacists,23 with
the problem including both MDIs12,19,21 and the newer

DPIs.13,24 Hence, a solution to the problem of incorrect
inhaler technique by patients must start with HCPs.

The aim of this study was to assess the ability of a range
of HCPs in Jordan to demonstrate the correct use of in-
haler devices (MDIs and DPIs) before education (baseline)
and before and after an educational workshop,25 and to
assess the long-term effect of this workshop.

Methods

This study was approved by the ethics committees at
Jordan University Hospital (public hospital) and Al-Petra
University. HCPs (medical respiratory specialists, general
physicians [GPs], pharmacists, pharmacists’ assistants,
nurses, and respiratory therapists [RTs]) were selected ran-
domly to be approached about the study, using a random
number generator and complete HCP lists provided by the
relevant professional societies. HCPs were recruited from
different hospitals (public and private) and community
pharmacies in Amman, Jordan. All HCPs who agreed to
participate in this study signed informed consent. They
were invited to attend an educational workshop, designed
in accordance with a model previously developed and val-
idated by one of the authors (IB).25 Inclusion criteria in-
cluded current practice at a hospital or community phar-
macy located within the Amman area, and not being
involved in any other clinical study.

Phase 1: HCPs Demographic and Asthma Knowledge
Assessments

After signing consent, participants completed question-
naires regarding their demographic characteristics, their
knowledge on asthma devices (Diskus, Turbuhaler, and
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QUICK LOOK

Current knowledge

Successful asthma management includes appropriate
pharmacotherapy and patient education in optimum in-
haler technique. Across a range of health-care profes-
sionals (HCPs), the ability to demonstrate correct in-
haler technique has been shown to be quite variable.

What this paper contributes to our knowledge

With the exception of specialists, HCPs in Jordan scored
poorly in demonstrating the correct use of the dry pow-
der inhalers when compared with pressurized metered-
dose inhalers. A single educational workshop on in-
haler technique significantly improved long-term
demonstration of these skills.
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MDI), previous education, previous personal use of any of
the devices, confidence in counseling patients on each of
the devices, whether they had a specific system aimed at
detecting patients with incorrect device technique, and
whether they considered such a system is to be important
(questionnaire is available upon request from the author);
participants also completed an asthma knowledge ques-
tionnaire. The asthma knowledge questionnaire comprised
18 true/false questions about asthma and its treatment,
exactly as published by Kritikos et al26 with the exception
that question 12 (about an Australia-specific incentivized
GP program) was omitted; the asthma knowledge ques-
tionnaire score is therefore presented as mean score � SD
out of 17. All questionnaires were administered in English,
as English is the official language of education for all
HCPs in Jordan.

Phase 2: Baseline Inhaler Technique Assessment

Following questionnaire completion, each HCP was
asked to demonstrate the use of the Diskus, Turbuhaler,
and MDI in random order. Device technique for all HCPs
was scored by the same investigator, with reference to a
9-point published checklist for each (Table 1).27,28 The
researcher assigned one point for each correct step and
zero points for incorrect/missed step(s), and added the
points to give the participant’s inhaler technique score; for
each checklist, a score of 9 indicates optimal use.

Phase 3: Workshop with Pre-Training and
Post-Training Inhaler Technique Assessment,
Questionnaire Completion, and Group Discussion

All HCPs were invited to attend an educational work-
shop on asthma management. Two evening workshops
were offered at the Ibn Al-haitham Hospital (Amman, Jor-
dan) during June 2009 from 6 to 8 pm. The workshop
environment satisfied the requirements for a good learning
environment.31 The workshop costs were sponsored by
AstraZeneca Jordan. GlaxoSmithKline provided placebo
Diskus inhalers, placebo MDIs, and flow meters. Astra-
Zeneca provided placebo Turbuhaler inhalers. A summary
of the learning techniques, time, and content of each seg-
ment of the workshop25 is provided online (see the sup-
plementary materials at http://www.rcjournal.com).

After initial inhaler technique assessment, all partici-
pants were educated on correct inhaler technique using
previously published methods including a physical dem-
onstration.25 All participants were then assessed again on
their inhaler technique demonstration skills for the 3 de-
vices in random order, by the same researcher as in phase 2.
While other attendees were being assessed on inhaler tech-
nique, the remaining participants were involved in a dis-
cussion regarding the barriers and solutions to patient ed-

ucation on correct inhaler technique (reported elsewhere).
At the end of the workshop, participants were asked to
complete a questionnaire about their satisfaction with the
workshop (reported elsewhere).

Phase 4: Follow-up Inhaler Technique Assessment
and Questionnaire Completion

All participants who signed informed consent at the
beginning of the study were revisited by the same re-
searcher in October 2009, 4 months following the work-
shop. Participants were asked to complete a questionnaire
and then were assessed on their inhaler demonstration skills.

Data Analysis

Data were analyzed using SPSS 17 software (SPSS,
Chicago, Illinois). Inhaler technique data were compared

Table 1. Checklists for Assessment of Diskus, Turbuhaler, and MDI
Technique in Adults

Diskus
Open the inhaler*†
Push the lever back completely*†
Exhale to residual volume
Exhale away from the mouthpiece
Place the mouthpiece between teeth and lips
Inhale forcefully and deeply*†
Hold breath for 5 s
Exhale away from the mouthpiece
Close the inhaler

Turbuhaler
Remove cap from the inhaler*†
Keep the inhaler upright*†
Rotate grip counterclockwise and then back until a click is heard*†
Exhale to residual volume
Exhale away from the mouthpiece
Place the mouthpiece between teeth and lips
Inhale forcefully and deeply*†
Hold breath for 5 s‡
Exhale away from the mouthpiece

MDI
Remove the mouthpiece cover*
Shake the inhaler
Hold the inhaler upright
Exhale to residual volume
Keep head upright or slightly tilted
Place the mouthpiece between teeth and lips*
Inhale slowly and press the canister*
Continue slow and deep inhalation
Hold breath for 5 s

These checklists and essential steps are in accordance to the literature.10,27-30

* Essential step: if not performed correctly, little or no medication will reach the lung.
† Considered essential by van der Palen and colleagues.30

‡ This step is not included in the product insert but appears in the Turbuhaler instructions on
the Global Initiative for Asthma Web site,1 and in the checklist from van der Palen and
collegues.30

MDI � metered-dose inhaler
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at 4 time points: baseline, workshop pre-training, work-
shop post-training, and 4-month follow-up after the work-
shop. Comparisons between groups were performed by
one-way analysis of variance, and proportional data were
analyzed using Pearson chi-square test (or Fisher exact
test). To assess whether inhaler technique at the 4-month
follow-up assessment was significantly related to atten-
dance at the workshop, and whether this long-term impact
of the workshop varied according to the type of HCP
and/or the type of device, one-way between groups anal-
ysis of covariance was conducted.

In order to determine predictors of workshop attendance,
a backwards logistic regression analysis was performed.
The dependent variable was attending the workshop, and
independent variables that could plausibly have affected
the attendance rate were included, including age, gender,
years of experience, asthma knowledge scores, receiving
previous experience, profession (specialist, GP, pharma-
cist, pharmacist assistant, nurse, RT), baseline inhaler tech-
nique scores, and baseline confidence about demonstrating
inhaler use (not confident, confident, very confident). For
all statistical analyses, P values of .05 or less were con-
sidered significant. No multiplicity adjustment was made.

Sample Size Calculations

Sample size calculation was based on previous research
results,14 which showed an absolute (percentage point) im-
provement in pharmacists’ mean inhaler technique scores
of 22.6% � 18.7% and 38.4% � 19.6% for the Turbuhaler
and the Diskus, respectively, after receiving education.
With 80% power, 5% risk of a type 1 error, and the more
conservative of these 2 estimates (for Turbuhaler), it was
determined that 22 pharmacists should be recruited.25 It
was decided to recruit the same number of subjects for all
other HCPs (respiratory specialists, GPs, pharmacists’ as-
sistants, nurses, and RTs), assuming a maximal 20% drop
out rate, which equaled recruiting a minimum of 160 HCPs.

Results

Study Participants

A total of 496 HCPs were invited to participate in this
study (Fig. 1). Two hundred HCPs (40%) agreed to par-
ticipate: 10 respiratory specialists (hereafter referred to as
specialists) (5%), 46 GPs (23%), 79 pharmacists (39%), 15
pharmacist assistants (8%), 40 nurses (20%), and 10 RTs
(5%). Demographic information is shown in Table 2. Par-
ticipants were from 4 hospitals (2 private and 2 public) and
different community pharmacies in Amman, Jordan with a
balance between western (higher socioeconomic) and east-
ern (lower socioeconomic) areas.

Phase 1: Asthma and Inhaler Knowledge

For asthma knowledge (asthma knowledge questionnaire
score out of 17; see Table 2),26 there was significant vari-
ation between HCPs (P � .001), with specialists scoring
the highest (13.80 � 0.79), and nurses the lowest
(7.95 � 2.29).

Fig. 1. Flow chart showing disposition and retention throughout
recruitment, pre-workshop, workshop, and post-workshop assess-
ment. Spc � specialists; GP � general practitioners; Ph � phar-
macists; PA � pharmacist assistants; N � nurses; RT � respira-
tory therapists.
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Only about half of HCPs had received previous educa-
tion on inhaler technique, with 49%, 50.5%, and 58.5%
reporting that they had received education on Diskus, Tur-
buhaler, and MDI, respectively. Significantly more spe-
cialists and RTs had received previous education on the
devices compared with other HCPS (P � .004) (see
Table 2).

The most common source of education on device tech-
nique was hospital practice (31% of participants), followed
by self-taught (19%), university education (11%), pharma-
ceutical manufacturer representatives (7%), and continu-
ing education programs (5%); 27% reported a combination
of these sources. A significant difference in the source of
education between HCPs was found (P � .001), with the

Table 2. Demographic Information and Information on Asthma Device Use by the Participating HCPs

Information
Profession (n � 200)

Specialist GP Pharmacist PA Nurse RT

n 10 46 79 15 40 10
Gender (% male) 100 72 37 40 23 80
Age (mean � SD) 44.7 � 7.5 30.7 � 5.6 33.6 � 8.4 33.7 � 9.5 28.7 � 5.7 40.7 � 11.0
Practice years (mean � SD) 16.1 � 9.4 4.9 � 5.2 11.4 � 8.2 12.2 � 8.9 7.6 � 4.9 15.7 � 8.9
Place of work (n) H (6)

PC (4)
H (46) H (33)

CP (46)
H (15) H (40) H (10)

Asthma knowledge score (mean � SD)* 13.8 � 0.8 10.4 � 2.2 9.4 � 2.5 9.5 � 2.4 8.0 � 2.3 10.4 � 2.0
Previous education (% yes)

Diskus 100 39 53 67 20 100
Turbuhaler 100 41 52 47 35 100
MDI 90 65 53 60 43 100

Time since last education on inhaler use,
y (mean � SD)†

Diskus 8.3 � 3.4 1.9 � 1.4 4.7 � 5.3 4.5 � 4.2 2.2 � 1.3 3.6 � 2.7
Turbuhaler 8.6 � 3.4 3.4 � 2.5 5.0 � 5.0 4.6 � 4.9 2.1 � 1.1 7.0 � 5.9
MDI 15.1 � 8.4 3.5 � 3.8 6.6 � 6.6 6.3 � 6.6 2.1 � 1.3 10.9 � 10.5

Personal use of any inhaler, n (% yes) 6 (60) 12 (26) 17 (22) 4 (27) 5 (13) 4 (40)
Confident in proper inhaler counseling

(% yes; VC:C:NC)
Diskus 90:10:0 13:30:57 24:26:50 20:47:33 12:10:78 50:50:0
Turbuhaler 90:10:0 11:33:56 21:32:47 20:33:47 15:22:63 50:50:0
MDI 90:10:0 24:41:35 23:32:45 27:40:33 20:27:53 60:40:0

Do you have a specific system aimed at detecting patients
with incorrect device technique? % yes (n)

100 (10) 65 (30) 21 (17) 27 (4) 40 (16) 70 (7)

Is it useful to have a reviewing system for patients’
inhaler assessment? % yes (n)

100 (10) 94 (43) 85 (67) 73 (11) 75 (30) 100 (10)

% (n) agreeing to assessment‡ 100 (10) 39 (18) 53 (42)§ 67 (10) 20 (8) 100 (10)
Baseline technique scores (mean � SD)

Diskus 6.3 � 1.7 4.8 � 0.5 5.2 � 0.9 5.1 � 0.9 4.9 � 0.4 4.9 � 0.3
Turbuhaler 6.4 � 1.7 5.0 � 0.8 5.2 � 1.1 5.6 � 0.8 5.0 � 0.4 4.9 � 0.3
MDI 8.7 � 0.7 7.9 � 0.9 7.7 � 0.9 8.2 � 1.2 7.2 � 1.0 8.4 � 0.7

Inhaler technique scores are out of 9 for all devices.
* Asthma Knowledge Questionnaire score (out of 17)26

† This indicates the last time that health-care professionals (HCPs) received education specific for the relevant inhalers.
‡ Proportion of HCPs per group who agreed to demonstrate their inhaler technique skills.
§ Inhaler technique scores for these 42 pharmacists were previously reported.4

GP � general practitioner
PA � pharmacist assistant
RT � respiratory therapist
MDI � metered dose inhaler
VC � very confident
C � confident
NC � not confident
H � hospital
PC � private clinic
CP � community pharmacy
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majority of physicians self-taught or educated by manu-
facturers’ representatives, whereas inhaler education was
mainly received at university for pharmacists, and in hos-
pitals for RTs and nurses.

Few HCPs had received any recent training on inhaler
devices, with fewer than 7% reporting education in the
previous 1 y, and only 29% in the previous 5 y. A signif-
icant difference between HCPs was found with regard to
time since last education (P � .005), with nurses and GPs
reporting more recent education on inhaler devices than
other HCPs (see Table 2).

Overall, 48 HCPs (24%) had personally used one or
more devices for asthma, COPD, or seasonal allergy (see
Table 2), particularly specialists and RTs (P � .037).

High confidence in counseling patients on correct in-
haler technique was expressed by 32% of HCPs for Dis-
kus, 34% for Turbuhaler, and 41% for MDI. For Diskus,
all specialists and RTs stated that they felt highly confi-
dent or confident, whereas 33–78% of the other HCPs felt
they lacked confidence; similar results were obtained for
Turbuhaler and MDI (see Table 2).

Fifty-four percent of HCPs specified that they already
followed a system for assessing, educating, and reviewing
their asthmatic patients on correct inhaler technique, with
specialists most likely to report that they already followed
such a system, compared with 65% of GPs and 21% of
pharmacists (see Table 2). However, 88% of HCPs agreed
that there is a need for such a system (see Table 2).

Phase 2: Baseline Inhaler Technique Assessment

Sixty-five percent of participants (n � 129) agreed to
demonstrate their inhaler technique; the proportion who
agreed ranged from 100% for specialists and RTs to 67% for
pharmacists’ assistants and 20% for nurses (see Table 2).

Overall, significantly better inhaler technique was ob-
served with MDIs than the newer DPIs (Diskus and Tur-
buhaler) across all devices (see Table 2), but only 22.5%
of HCPs demonstrated 100% correct technique on all 3
devices.

Phase 3: Workshop (Pre-Training and Post-Training
Inhaler Technique Assessment)

All 129 HCPs who had demonstrated their inhaler tech-
nique agreed to attend the workshop (the workshop was
offered only to those who agreed to show their technique),
but only 48 HCPs (37%) actually attended (see Fig. 1).
None of the specialists attended the workshop. Logistic
regression modeling, with baseline inhaler scores, confi-
dence levels, and profession included in the model,
identified profession to be the only variable signifi-
cantly associated with workshop attendance (P � .001,
R2 � 0.10).

Inhaler technique scores (mean � SD) before and after
training are presented in Table 3. In the pre-training as-
sessment, GPs demonstrated significantly better inhaler
technique devices than pharmacists and RTs (Diskus,
P � .001; Turbuhaler, P � .002; MDI, P � .001). They
also performed significantly better than nurses for Diskus
and Turbuhaler (P � .001 for both devices for all). GPs
performed better than pharmacists’ assistants only for the
Diskus (P � .001).

Inhaler technique was significantly better on post-train-
ing assessment for all devices (Fig. 2). All groups im-
proved significantly in their inhaler technique scores after
education (see Table 3) except for GPs with Diskus tech-
nique, which was already excellent before training.

Table 3. Inhaler Technique Score Before and After Training for All HCPs Who Attended the Workshop

Profession
(n � 48)

Diskus Turbuhaler MDI

Pre Post P* Pre Post P* Pre Post P*

Specialist (n � 0) ND ND ND ND ND ND ND ND ND
GP (n � 11) 8.55 � 0.52 8.90 � 0.30 .100 7.09 � 1.04 8.55 � 0.69 .001 5.18 � 0.60 8.91 � 0.30 � .001
Pharmacist (n � 14) 2.00 � 1.04 8.75 � 0.45 � .001 4.29 � 2.16 8.79 � 0.43 � .001 3.50 � 0.94 8.93 � 0.27 � .001
PA (n � 6) 4.67 � 0.52 9.00 � 0.00 .001 6.33 � 1.37 8.67 � 0.52 .003 6.33 � 0.52 8.50 � 0.55 .003
Nurse (n � 11) 4.00 � 0.78 8.82 � 0.60 � .001 4.09 � 0.83 8.64 � 0.67 � .001 6.18 � 1.17 8.73 � 0.65 .001
RT (n � 6) 2.83 � 1.17 8.83 � 0.41 � .001 2.83 � 1.17 8.33 � 1.21 � .001 2.83 � 1.17 8.50 � 0.84 .001

* Paired sample t test for comparison of pre-training and post-training technique score. Inhaler technique scores (mean � SD) are out of 9 for all devices.
HCP � health-care professional
Pre � before training
Post � training
MDI � metered-dose inhaler
ND � no data
GP � general practitioner
PA � pharmacist assistant
RT � respiratory therapist
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Phase 4: Follow-up Inhaler Technique Assessment

Four months following the workshop, all 129 HCPs
who had provided baseline inhaler technique were re-as-
sessed. Participants who had attended the workshop
(n � 48) demonstrated significantly better inhaler tech-
nique than participants who did not attend the workshop
(n � 81) (Fig. 3), with mean scores across all 3 inhaler
types being 7.64 versus 5.99, respectively (P � .001).

With the baseline scores (after first questionnaire com-
pletion) as a covariate, there was a significant difference
between the professions in inhaler technique scores at
4 months (P � .01). Post hoc analysis showed that nurses’
scores at 4 months were significantly higher than those of
pharmacists (P � .02) and pharmacists’ assistants (P � .01),
perhaps relating to greater opportunity to train patients in
correct inhaler technique as part of their day-to-day work.

Type of inhaler significantly affected the scores at
4 months (P � .001), with MDI scores significantly higher
than both Diskus (P � .001) and Turbuhaler (P � .001)
scores. No significant differences were found between the
DPIs (Diskus and Turbuhaler) (P � .72).

Discussion

This is the first study to show the long-term positive
impact of a feasible educational workshop on inhaler tech-
nique education, targeting a range of HCPs engaged in
patient asthma education. We previously reported the pos-
itive impact of a similar workshop designed for pharma-
cists, but the effect of the workshop itself on their inhaler
technique skills was not able to be assessed due to the
participants’ involvement in a 6-month follow-up study on
inhaler technique education for patients with asthma.25

However, in this study we have shown that such a work-
shop can, on its own, optimize inhaler technique for HCPs,
and these skills were maintained over a period of 4 months
compared to those demonstrated by untrained colleagues.

Previous reports on inhaler technique education for HCPs
have shown that correct demonstration skills can be
achieved in a single teaching session3,23,32; however, these
skills were not maintained over a period as short as
2–3 months.23,32

In Jordan, asthma prevalence is not low, with 4.1% of
the adult population diagnosed, and 8.3% reporting wheeze.
Among children, the rates are also high and increasing.33

Few patients with asthma use their inhaler devices cor-
rectly, with up to 75%, 43%, and 7% of patients incor-
rectly using MDI, Turbuhaler, and Diskus devices, respec-
tively.34 Basheti et al reported that, despite differences in
Jordan’s and Australia’s health systems, pharmacists and
patients from both countries had difficulty with using both
Turbuhaler and Diskus devices correctly.4 Hence, strict

Fig. 2. Inhaler technique scores (mean � SD, 95% CI) for all health
care practitioners (workshop attendees [n� 48] and nonattendees
[n� 81]) at all stages of study. Inhalers used are Diskus (A), Tur-
buhaler (B), and metered-dose inhaler (C).
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measures to improve inhaler technique are definitely
needed.

It is vital to investigate the factors contributing to poor
inhaler technique among asthmatics in Jordan. Hospital
pharmacies in Jordan have dispensing windows, creating a
physical barrier between the pharmacist and the patient.
Medications are placed in front of the windows for the
patient to pick up, with no clear system of patient educa-
tion and counseling. Community pharmacies present fur-
ther barriers. Although they are the most accessible pri-
mary healthcare facilities in the country, patients rarely
consider receiving education from the pharmacist.35 This
is a lost opportunity, considering the high number of phar-
macies (2,800) ready to serve a population of 6,388,000.
Barriers vary, from the pharmacist sometimes being absent
from the pharmacy, to lack of knowledge among pharma-
cists and their assistants, to patients’ uncertainty regarding
the role of the pharmacist.36

As expected,26 specialists had better inhaler technique
and higher confidence levels in demonstrating technique at
baseline than other HCPs. This could be due to their ex-
perience, more specific education, and the fact that they
deal more directly with the management of asthmatic pa-
tients. All of the specialists reported that they have a sys-
tem to identify patients with poor inhaler technique and
were already engaged in inhaler technique education. This
could have enhanced their inhaler technique demonstra-
tion skills. In addition, 6 of 10 specialists reported per-
sonal useof asthmadevices,whichagain couldhaveboosted
their baseline inhaler technique level or increased their
willingness to participate.

Differences were seen in technique with the 3 devices.
At baseline, HCPs performed better in demonstrating tech-
nique with MDIs than with the Diskus and Turbuhaler.
This is not surprising, since MDIs were introduced into the
Jordanian market about 5 decades ago (1970), compared
with a single decade for the DPIs (2002). Workshop at-

tendees demonstrated significantly better inhaler technique
at follow-up for the Diskus and Turbuhaler. Nonattendees
also improved significantly in demonstrating the Turbu-
haler technique at follow-up, although significantly less
than the attendees. It is possible that nonattendees received
additional training from other sources, eg, manufacturer
representatives, during the study period.

Many previous studies have used checklists to assess
inhaler technique,10,17,29,37 but a large number of different
checklists exist, and they often differ substantially. Basheti
et al recently reviewed published checklists for Diskus and
Turbuhaler,27 discussing the rationale and/or evidence for
inclusion or exclusion of specific steps, and providing rec-
ommendations about standardized checklists; the 9-point
checklists used for Diskus and Turbuhaler in the present
study corresponded exactly to these recommendations. For
MDIs, we used a published 8-point checklist from inter-
vention studies by ourselves and others,28,30 and added an
item for removal of the inhaler cap to make a 9-point
checklist for consistency, and also because this step is
essential for delivery of any medication.

Planning of the HCP workshop followed principles es-
tablished in patient education on inhaler technique. Writ-
ten information such as medication inserts is not enough,
and may convey limited and incomplete information.38,39

In addition, the acquisition of knowledge alone does not
necessarily translate into effective self-management be-
haviors40; physical demonstration of technique with fol-
low-up assessment and education is essential.3 Hence, we
integrated hands-on education for HCPs into the workshop
following the “train the trainer” approach; this is essential
for HCPs to develop their own skills, so they can in turn
educate patients to insure effective self-management be-
haviors.41

Recruitment into clinical studies is one of the most chal-
lenging phases of HCP research.42 In this study, only 40%
of HCPs who were approached agreed to participate, and

Fig. 3. Inhaler technique scores (mean � SD, 95% CI) for all health care practitioners (workshop attendees [n� 48] and non-attendees
[n� 81]) 4 months after workshop. Inhalers used are Diskus (A), Turbuhaler (B), and metered-dose inhaler (C).
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only 10% ultimately attended the workshop. Many strat-
egies were followed to optimize the number of attendants,
from informative invitation letters, to feasible free of charge
workshop and reminder telephone calls. Pharmacists re-
sponded best to the recruitment phase (40% of HCPs),
perhaps because they were being approached by a phar-
macist.

Knowing the current sources of inhaler device educa-
tion for HCPs is necessary to target and improve these
sources. Significant differences were reported between
HCPs regarding their source of inhaler education. For ex-
ample, manufacturer representatives played the major role
for specialists; for RTs, nurses, and GPs, hospital educa-
tion; for the pharmacists, university education; and for
pharmacists’ assistants, a combination of these sources.
Hence, to improve skills of all relevant HCPs, we need to
upgrade the skills of manufacturer representatives, univer-
sities, and hospital staff. In addition, the present results
suggest that providing educational workshops is essential
for maintaining optimal skills. Participant feedback in this
study suggests that, without making continuing educational
workshops mandatory, attendance by HCPs will remain
poor even if the workshops are delivered free of charge.

Results of this study may be limited by the small pro-
portion of HCPs who agreed to participate, introducing
nonresponse bias. Out of the recruited HCPs, only 48 at-
tended the workshop, which could have affected the study
findings. Data from the questionnaires were dependent on
self-reporting by participants; thus, inaccuracies may be
inherent due to social desirability bias and the potential for
misinterpreting questions. However, this was minimized
by establishing face and content validity, by piloting the
questionnaire before distribution and making it anonymous,
and by using a standardized checklist for assessing inhaler
technique. The results of this study apply only to the con-
text in Jordan, and cannot necessarily be generalized to
other countries, which may have different training pro-
grams for health professionals.

Conclusions

Poor asthma knowledge and inhaler technique skills
among HCPs remain a problem in Jordan, reducing the
effectiveness of asthma treatment received by patients. An
educational intervention for a range of HCPs, involving a
2-h workshop based on adult learning principles, has been
shown to be effective in enhancing their skills and confi-
dence in both short term and long term. Although this
study has provided valuable information about asthma and
inhaler technique education from the HCPs’ perspective,
exploring patients’ perspectives on the role of the HCPs in
contributing to patient care and asthma management in
Jordan would help in developing clear strategies to im-
prove the provision of asthma education in the region.
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