
RESEARCH

The Effect of Using Simulation for Training Pharmacy Students on
Correct Device Technique

Iman A Basheti, PhD

Faculty of Pharmacy, Applied Science University, Amman, Jordan

Submitted November 8, 2013; accepted October 20, 2014; published December 15, 2014.

Objective. To assess the effect of using simulation in pharmacy student training on correct device
technique.
Methods. A single-blinded, repeated measures, parallel group design study was conducted in 2011,
involving all final-year pharmacy students in year 5 (final year) enrolled in the Clinical Pharmacy and
Therapeutics course. Students were assessed on device technique at baseline based on previously pub-
lished checklists for Diskus (DIS), Turbuhaler (TH), and pressurized Metered Dose Inhaler (pMDI).
Students were randomly assigned to 2 groups: Intervention A, which included supervised hands-on
education in groups and peer assessment/education; and Intervention B, which included supervised
hands-on education in groups, peer assessment/education, and a simulated scenario counseling real
asthma patients. The simulation involved groups of 6 students counseling 3 asthma patients on inhaler
device technique. The counseling involved verbal information and physical demonstration until the
patient performed all steps correctly. Student assessments on device technique were repeated 1 week
postintervention.
Results. At baseline, none of the students in Intervention A (n554) or Intervention B (n555) performed
correct technique for any of the 3 devices. One week following the intervention, a significantly higher
proportion of students in Intervention B demonstrated correct technique for the Diskus, Turbuhaler, and
pMDI (60.0%, 70.9%, and 69.1%, respectively) than did students in Intervention A (27.8%, 40.7%, and
42.6%, respectively, p,0.005).
Conclusion. Engaging pharmacy students with real asthma patients in a simulated scenario involving
correct device technique education resulted in better device technique demonstration skills among
students.
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INTRODUCTION
Currently, treatment of 30 million cases of asthma

worldwide, with 22 million from the United States alone,
involves mainly inhalation therapy, with numerous inhalers
on the market.1,2 To achieve optimal effectiveness of this
therapy, correct device technique is vital.3,4 Inhalation ther-
apy involves commonly used inhalers: pressurized metered
dose inhalers (pMDIs) and dry powder inhalers (DPIs). The
Diskus (GlaxoSmithKline, Philadelphia, Pennsylvania) and
Turbuhaler (AstraZeneca Pharmaceuticals, Wilmington,
Delaware), similar to the Flexhaler, are the most commonly
used DPIs.5,6

Incorrect device technique with both pMDIs and
DPIs is a common issue among asthmatic patients.3,4,7

In Jordan, a majority of patients and pharmacists failed
to demonstrate the correct use of these devices.8,9 This is
similar to other trial results in more developed countries,
such as Australia and the United States.9,10 Incorrect use
can lead to the delivery of sub-therapeutic doses of the
medication and suboptimal benefits from the therapy,
resulting in poor asthma control, increased emergency
room visits, life threatening asthma exacerbations, and
higher costs.11,12

As the potentially last health care providers to see
a patient before inhaler use, pharmacists are in a position
to provide not only patient education, but also follow up, as
patients visit pharmacists much more frequently than phy-
sicians (eg, at monthly refills).13 Studies have shown that
engaging pharmacists in training patients on correct device
technique leads tomore frequent counseling and improved
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asthma control and quality of life.4,14 Patients comeback to
the pharmacy for their inhaler refill without a physician’s
prescription, giving the pharmacist the sole opportunity to
review device use on continuous basis.

Better methods for educating pharmacy students on in-
haler technique is needed.15 For themajority of pharmacists,
their first inhaler device educational experience is in phar-
macy schools, where preliminary knowledge is obtained.16

Many educational strategies aimed at optimizing inhaler de-
vice demonstration skills by students, from physical demon-
stration training and hands-on educational workshops to
computer-based learning tutorials, havebeen researched.15,17

These strategies led to better device technique demonstration
skills, but not enough to result in pharmacists competent in
patient training.15

Using real patients in a simulated educational environ-
ment in the health sciences has yielded positive results.18,19

Simulation-based learning inpharmacy schools is oneof the
active-learning strategies recently recommended by theAc-
creditation Council for Pharmacy Education’s Standards.20

In terms of supervised, in-school education on device tech-
nique, no previous study has examined the effectiveness of
using real patients in this area. Utilizing this educational
methodmayaddan important newperspective to education,
considering pharmacists’ expanding role in optimizing pa-
tient medication use and health outcomes.21

At Applied Science University (ASU) in Amman,
Jordan, Clinical Pharmacy and Therapeutics is a unit of
study in the fifth year of the bachelor of pharmacy curric-
ulum (a 5-year degree). The key focus of the course unit is
to enable students to acquire knowledge regarding the
therapeutic management of common disease states. Part
of the objectives of the unit involves students practicing
the manipulation of self-care medical devices for differ-
ent therapeutic areas (eg, inhalers for asthma). The aim of
this study was to compare the effect of 2 different educa-
tional interventions on correct device technique demon-
stration skills among students in this course.

DESIGN
This repeated measures, parallel group design study,

approved by the ASU Ethics Committee, was conducted
during theClinicalPharmacyandTherapeutics tutorial clas-
ses in 2011. The study included all students enrolled in these
classes in the fifth year (final year) of the ASU bachelor of
pharmacy curriculum. Students were divided into 6 groups.
Each student attended one Therapeutic and Clinical Phar-
macy tutorial per week for 10 weeks, over which tutorials
were provided in respiratory health, cardiovascular disease
(hypertension, ischemic heart disease, and cardiac failure),
endocrinology (diabetes and thyroid disorders), infectious
diseases, and in areas of communication such as barriers to

communication, counseling, and patient perspectives on ill-
ness. Each 3-hour tutorial was facilitated by 1 tutor (a com-
munity pharmacist) and 1 lecturer (a PhD in clinical
pharmacy and expert in inhaler device technique educa-
tion), were spread throughout the week, and included
problem-based learning approaches for pseudo cases, as
well as appropriate hands-on and small group activities.
Information regarding medical devices, such as insulin
pens and inhalation devices, were given in written format
and explained orally during the relevant topic tutorial.
Student evaluation was based on an end-of-semester oral
assessment, multiple-choice and written examinations,
and tutorial participation.

In the sixth week of the semester, following lectures
on respiratory diseases, students were told about the study
and asked to complete informed consents. Students re-
ceived product information leaflets for 3 devices (DIS,
TH and pMDI) and were given 15 minutes to read the
leaflets and prepare to demonstrate their baseline tech-
nique for each of the devices to the tutor. At this stage,
participants were not instructed on how to use the placebo
devices or how to use the written information provided.
Participants utilized their own learning techniques.

All students underwent baseline device technique as-
sessment for the 3 inhaler devices based on a previously
published step checklist for each device (see Appendix 1).
The assessment was completed for all participants in a ran-
dom order, with the assessor grading students at the time of
demonstration. Participants were awarded 1 point for each
step they performed correctly. Students were considered
to have “correct technique” if they completed all steps out-
lined in the checklists correctly. Following baseline, all stu-
dents were randomized into Intervention A or B. Based on
6 predetermined tutorial groups, 3 groups were randomly
allocated to Intervention A (n554) and 3 to Intervention
B (n555), with 18 students in each class. Intervention A
consisted of supervised hands-on education in groups, plus
peer assessment/education. Intervention B consisted of su-
pervisedhands-oneducation ingroups, plus peer assessment/
education, plus simulated scenario counseling a real asthma
patient oncorrect inhaler technique.Participants in eachclass
were randomly assigned to groups of 5-6 students by a com-
puter-generated list to avoid student self-grouping.

A questionnaire was designed to collect data regarding
students’ baseline demographic characteristics and other
data including age, gender, years spent in undergraduate
study, hours in practice, and place of pharmacy training
(community pharmacy area in Amman or hospital ward),
previous personal use of any of the devices, previous inhaler
technique experience, and confidence level (a choice among
“very confident,” “confident,” and “not confident”) in coun-
seling patients on each of the devices.
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The questionnaire was evaluated by 3 clinical phar-
macists and then by pharmacy students (n515) to test the
clarity of the questions. Student views and comments
were considered by the researchers and incorporated
where appropriate into the final version. To assess test-
retest reliability, the questionnaire was administered on 2
occasions to 15 randomly selected pharmacy students.
The second testing took place 2 weeks after the first
one. This set of data was not included in the final analysis.
Test-retest reliability was calculated using Spearman’s
rho, and a rho-value of 0.93 implied acceptable test-retest
reliability.AsEnglish is the official language of education
for all health care professionals in Jordan, the question-
naire was administered in English.

All students in Intervention A and Bwere required to
complete the questionnaire regarding demographics and
inhaler device use. Students thenworked in their allocated
groups and were given 20 minutes to perform hands-on
education on device technique in group format, followed
by peer assessment and education (Figure 1). For hands-on

education, each student practiced using each of the de-
vices and demonstrated the technique for one to the rest
of the group under the supervision of an instructor. The
instructor decided which of the 3 devices each student
had to demonstrate, based on a predetermined random
selection and explained to each group the importance of
each step and its clinical effect using visual aids. Every
2 students took turns assessing and correcting each other
on device technique for the 3 inhalers using the check-
lists provided (Appendix 1).

Only Intervention B performed the simulation.
Three asthma patients, each using one of the inhaler de-
vices, were recruited into the study. The patients pro-
vided informed consent forms. Patients were required
to be older than 18 years, with physician-diagnosed
asthma and self-administered inhaler preventative ther-
apy by DIS, TH or pMDI. Students were introduced to
the 3 asthma patients and, in their original groups of 6,
educated the patients on device technique. Each student
was randomly allocated to educate one of the patients

Figure 1. Intervention Group A and Intervention Group B educational sequencing.
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using 1 of the 3 devices. Those students in the group not
engaged in the patient education observed the patient
counseling, which involved verbal information and
physical demonstration until the patient performed all
steps in each checklist correctly. Students were allowed
approximately 5 minutes with each patient, an amount
based on previous publications.2 This part of the class
took about 40 minutes.

To avoid the effect of familiarity with the device
technique because of previous exposure in the same class,
each patient was asked to “‘act out” mistakes in device
technique according to a scenario preplanned by the re-
searcher. Besides demonstrating the inhaler technique
steps incorrectly during their first assessment, patients
were also asked to perform some incorrect techniques
during the second and third assessments as well.

Students educated the patients using the specialized
“Show and Tell Device Technique Education Protocol”
based on our previously published methods,3,4 going
through each step on the checklist to describe and demon-
strate correct use. This cycle of assessment and counseling
was repeatedup to 3 times if necessary, until the patient had
correct technique on all steps (Figure 1). Following the
simulated scenario, the researcher debriefed students in
each group on the mistakes each of the patients made.

One week following delivery of the intervention, the
assessor who completed the baseline assessment per-
formed random-order, one-on-one student assessment.
The assessor was blinded to the intervention grouping
of the students. Finally, students were asked to complete
again the part of the questionnaire regarding their confi-
dence level on counseling patients on each of the study
inhaler devices.

Four weeks following baseline, an open invitation
was extended to 15 students in Intervention B, randomly
selected by the researcher, to attend a focus group session
to elicit comments about the effectiveness of the simula-
tion in which they participated. A series of open-ended
questions were prepared as a basis for the semi-structured
interview format, and the session was facilitated by the
researcher. The questions were: (1) How did you feel
about the inhaler technique education process being con-
ducted in class with the engagement of real patients with
asthma? (2) What did counseling real asthma patients
during the tutorial class add to your experience? (3)
Would you endorse the engagement of real patients in
other therapeutic tutorials that consist of hands-on educa-
tion involving other pharmaceutical devices?

Data were analyzed using the SPSS version 17
(SPSS, Chicago, Illinois). The mean 6 standard devia-
tion values and the 95% confidence interval (CI) were
used to describe the normally distributed continuous

data (normality of distribution was determined using
the Kolmogorov-Smirnov test). Proportional data were
analyzed using Pearson’s chi-square test (or Fisher’s
exact test). For all statistical analysis, p values of 0.05
or less were considered significant. Number of students
in each intervention group (A and B) performing correct
technique (all steps in the device technique checklist
done correctly) was compared for each device. Mean
device scores were also calculated (score out of 9 for
DIS and pMDI, and out of 10 for the TH), and differences
between intervention groups were compared using the
Mann-Whitney u test. In order to determine the effect of
the simulation, in association with other factors, on correct
inhaler device technique, a logistic regression analysis was
performed. The dependent variable was correct technique
following intervention. Independent variables included
type of intervention (Intervention A or B), technique at
baseline, gender, age, previous pharmacy experience
(hours), years spent to date in undergraduate pharmacy
studies, previous device use, and confidence in demon-
strating the use of the device before intervention. Data
from recordings of focus group conversations were an-
alyzed thematically.

RESULTS
No significant difference was shown between partici-

pants in Intervention A (n554) and Intervention B (n555)
regarding demographic characteristics, except for gender
(Table 1), as thereweremore females in InterventionA than
in Intervention B.

Regarding years spent in undergraduate studies (4
years for accelerated students, 5 years, the expected pe-
riod, or more, for students who had failed previously),
54.2% of the students were in their fifth year—the final
year of the pharmacy curricula. Nearly 30% (29.4%)
were in their fourth year, which could indicate a higher
level of achievement due to faster completion of prelim-
inary subjects. Only 5.6% students exceeded the 5-year
plan for their degree andwere either repeating the topic or
delayed for other reasons.

The majority of students reported having practiced
more than 1000 hours in community and/or hospital phar-
macies prior to study entry (Intervention A: 72.2%; Inter-
vention B: 63.6%). Students’ practice hours ranged from
147 to 1775 for Intervention A and from 120 to 1490 hours
for Intervention B.

More than half of the students (52.92%) reported no
previous inhaler technique experience with the 3 devices.
Students who did report previous experience learned it
through therapeutics lectures or the virtual pharmacy in
their facility (which hold inhaler placebos for students to
practice with), and not through their community/hospital
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pharmacy training. Different confidence levels were
reported by the participants in reviewing correct device
technique and educating asthma patients on it for the dif-
ferent inhaler devices included in the study, with the ma-
jority reporting ‘not confident’ (Table 1).

At baseline, there was no significant difference in
correct device technique between students assigned to
Intervention A compared to those in Intervention B for
the DIS, TH, and pMDI. None of the students performed
correct TH technique at baseline, and few performed cor-
rect DIS and pMDI technique (Table 2).

Significant differenceswere foundbased on the change
in proportion of students with correct device technique for

InterventionAvs InterventionB across the study (DIS: 37%
vs 70.9%, p50.003; TH: 42.6% vs 69.1%, p50.005; pMDI
27.8% vs 58.2%, p50.001).

No significant differences in mean scores were found
between the 2 interventions at baseline for correct technique
(Table 2). Change in mean score before and after the in-
tervention showed no significant differences between Inter-
ventionA andBwith regard toDIS (5.2262.7 vs 6.1862.6,
p50.15), TH (5.6362.7 vs 6.4062.47, p50.13) and pMDI
(3.5262.14 vs 4.2962.20, p50.07).

Table 3 illustrates the steps students showed difficulty
in performing correctly posteducation in both interventions
for DIS, TH and pMDI. Significant differences between the

Table 1. Characteristics and Demographic Information of Participants in Interventions A and B at Baseline

Intervention A
(n=54), n (%)

Intervention B
(n=55), n (%) p value

Age, (mean 6SD) 22.861.3 22.461.2 0.16
Female 37 (68.5) 20 (36.4) 0.001
Years spent in undergraduate study 0.42

4 years 13 (24.1) 19 (34.6)
4.5 years 6 (11.1) 6 (10.9)
5 years 32 (59.3) 27 (49.1)
More than 5 years 3 (5.6) 3 (5.5)

Hours spent in pharmacy practice, (mean 6SD) 10856420 10186467 0.44
Place of practice 0.89

Community 42 (77.8) 43 (78.2)
Hospital 3 (5.6) 4 (7.3)
Community and Hospital 9 (16.7) 8 (14.6)

Students reporting inhaler technique experience, n (%)
DISa 23 (42.6) 26 (47.3) 0.28
THb 22 (40.7) 27 (49.1) 0.13
pMDIc 29 (53.7) 27 (49.1) 0.93

Previous personal use of inhaler
DIS 1 (1.9) 2 (3.6) 0.59
TH 7 (13.0) 2 (3.6) 0.30
pMDI 18 (33.3) 26 (47.3) 0.08

Confidence in reviewing/counseling patients on correct inhaler technique
DIS
Very confident 3 (5.6) 7 (12.7)
Confident 16 (29.6) 20 (36.4) 0.31
Not confident 35 (64.8) 28 (50.9)

TH
Very confident 2 (3.7) 6 (10.9)
Confident 19 (35.2) 21 (38.9) 0.33
Not confident 33 (61.1) 28 (50.9)

pMDI
Very confident 7 (13.0) 8 (14.6)
Confident 19 (35.2) 20 (36.4) 0.95
Not confident 28 (51.9) 27 (49.1)

aDIS: Diskus
bTH: Turbuhaler
cpMDI: pressurized metered dose inhaler
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groups were found for steps 3, 4 and 8 for theDIS (exhale to
residual volume and exhale away from mouthpiece, before
and after inhalation), steps 4 and 5 for the TH ( exhale to
residual volume and exhale away from mouthpiece), and
step 4 (keep head upright or slightly tilted) for the pMDI.

Final assessments for students in Intervention B
(n555) showed that 100% of TH, 88.9% of MDI, and
94.4% of DIS users demonstrated correctly the technique
for the device they were assigned to assess/educate the
patient on during the simulation process.

Logistic regression modeling the dependent variable
of correct device technique posteducation (R250.120,
p50.001), indicated that intervention type was the only
variable showing significant association with correct de-
vice technique following student education (B (standard-
ized regression coefficient)5-0.346, t5-.321, p50.001).

At the end of the study, no students reported “not
confident” in demonstrating the technique for any of the
3 devices. A significantly lower proportion of students in
Intervention A reported “very confident” for the DIS
(75.9% vs 90.9%, p50.031), TH (33.3% vs 61.8%,
p50.003), and pMDI (57.4% vs 74.5%, p50.05) com-
pared to students in Intervention B. The rest of the stu-
dents reported “confident” in demonstrating the technique
for the devices.

Fifteen students attended the focus group meeting, and
they reported that the involvement of real patients in in-class
device technique education added excitement and reality to
the educational process, increasedmotivation towards learn-
ing, increased confidence, and harnessed long termmemory.
Students reported that lack of interaction with asthma pa-
tients and the unavailability of placebo inhalers in the com-
munity or hospital pharmacies increased the importance
of this educational strategy to prepare them for their

future professional responsibilities. Students endorsed
the engagement of real patients in all of their hands-on
practical therapeutic tutorials in the future.

DISCUSSION
Educating health care professionals on correct de-

vice technique has been researched extensively in the last
2 decades to find the ideal way to optimize skills in this
area.13,22,23 Despite the known positive impact pharma-
cists have shown in asthma management,4,24 they are far
from being routinely competent in educating patients on
correct device technique.9,25 This study evaluated the ef-
fect of an in-class simulation scenario on the assessment/
education of asthma patients using inhaler devices. This
educational method gave rise to significantly better de-
vice technique demonstration skills than did group edu-
cation (involving physical demonstration and written
information) plus peer assessment.

Since pharmaceutical care is not fully developed in
Jordan,26 this educational method paves the way for
establishing and maturing this practice in the country.
Baseline and focus group results highlighted students’
lack of interaction with asthma patients in the community
and lack of performing inhaler technique education. Stu-
dents reported unavailability of placebo inhalers in the
community pharmacies at which they completed their
pharmacy training, an indicator that this type of patient
education is not effectively occurring. Placebo inhaler
devices allow students to deliver thorough inhaler tech-
nique education when the technique is performed incor-
rectly by the patient without using a device with real
medication in it.9 Other advantages of this educational
approach were that it provided the opportunity for students
to practice patient care away from the busy pharmacy

Table 2. Performance of Students During Inhaler Technique Demonstration

Intervention A (n=54) Intervention B (n=55)

Participants with correct inhaler technique preintervention and
postintervention (%)

Inhaler type Pre Post Pre Post
Between groups

P value for pre results
Between groups

P value for post results

DIS 3.7 40.7 0.0 70.9 0.15a 0.002a

TH 0.0 42.6 0.0 69.1 NAa 0.005a

pMDI 0.0 27.8 1.8 60.0 0.32a 0.001a

Mean inhaler technique scores (mean (SD))
DIS Score/ 9 2.7 (2.7) 7.9 (1.1) 2.3 (2.2) 8.5 (1.0) 0.42b 0.01b

TH Score/10 3.0 (2.6) 8.6 (1.5) 2.8 (2.0) 9.2 (1.4) 0.68b 0.03b

pMDI score/9 3.4 (1.7) 6.9 (1.6) 3.5 (1.8) 7.8 (1.7) 0.85b 0.01b

aChi-square test (comparing groups A and B, preintervention and postintervention).
bMann-Whitney U test (comparing groups A and B, preintervention and postintervention).
DIS: Diskus; TH: Turbuhaler; pMDI: pressurized metered dose inhaler.
NA: not applicable.
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environment and allowed them to observe frequent mis-
takes in patient technique, such as hand position in TH
loading and head tilting during inhalation with the pMDI.
Student learning in a supervised educational setting in
which the student is debriefed on the mistakes and ways
to correct them proved beneficial to students.

The DIS, TH and pMDI inhalers are commonly pre-
scribed as preventative therapy both in Jordan and around
the world,1,9 so incorporating them into this study allowed
for important comparisonsnot present inprevious studies.15

Providing a rationale behind each step in the device tech-
nique checklists was an important issue brought up by the
students.Understandingwhy each stepwas required helped
students in appreciating andmemorizing the different tech-
niques for the devices. In each device technique checklist,

some steps were more problematic for the students than
others even following intervention; educators might con-
sider concentrating their efforts on these steps during un-
dergraduate device technique education.

One of the most important parts of this educational
experience was the debriefing, a process that is often dif-
ficult to perform in the typical busy pharmacy practice
settings. Savoldelli et al reported that simulation without
debriefing showed no improvement in skills compared to
simulation followed by oral feedback.27

Previous interventional educational modules led to
100% of experienced pharmacists demonstrating correct
device technique, whichwas sustained over time.13When
it came to pharmacy students, using different educational
moduleswas associatedwithmoderate achievements (40%

Table 3. Proportion of Students from Interventions A (n554) and B (n555) who Correctly Performed the Individual Steps with
Diskus (DIS), Turbuhaler (TH), and Pressurized Metered Dose Inhaler (pMDI) Postintervention

% of students performing each step correctly

Step No. Step Statement Intervention A Intervention B

DIS
1 Open inhaler 100.0 98.2
2 Push lever back completely 98.1 100.0
3 Exhale to RVa 64.8 89.1
4 Exhale away from mouthpiecea 85.2 92.7
5 Place mouthpiece between teeth and lips 92.6 92.7
6 Inhale forcefully and deeply 92.6 90.9
7 Hold breath for 5 seconds 87.0 92.7
8 Exhale away from mouthpiecea 74.1 90.9
9 Close inhaler 98.1 100.0
TH
1 Remove cap from inhaler 100.0 100.0
2 Keep inhaler upright 87.0 92.7
3 Rotate grip until a click is heard 96.3 98.2
4 Exhale to RVa 59.3 100.0
5 Exhale away from mouthpiecea 79.6 92.7
6 Place mouthpiece between teeth and lips 90.7 92.7
7 Inhale forcefully and deeply 90.7 98.2
8 Hold breath for 5 seconds 88.9 96.4
9 Exhale away from mouthpiece 75.9 83.6
10 Close inhaler 94.4 98.2
pMDI
1 Remove mouthpiece cover and shake 94.0 92.0
2 Hold inhaler upright 61.0 76.0
3 Exhale to RV 70.0 85.0
4 Keep head upright or slightly tilteda 37.0 69.0
5 Place mouthpiece between teeth and lips 88.0 94.0
6 Inhale slowly and press canister 98.0 98.0
7 Continue slow and deep inhalation 59.0 76.0
8 Hold breath for 5 seconds 83.0 83.0
9 Close inhaler 100.0 100.0

Essential steps (ie, steps resulting in little or no medication reaching the lungs if not performed correctly) are shown in italics.6
aSignificant differences between Interventions A and B was found for these steps (p,0.05, chi-square test).
RV5residual volume.
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of the students demonstrating incorrect device tech-
nique).15 This study showed similar results, namely that
the percent of students in the simulation group who did
not demonstrate correct technique following education was
just as high for some of the devices (DIS540%, TH529%,
and pMDI531%). It should be noted however that nearly
all students (94.5%) in this group demonstrated correct
technique for the device they were assigned to assess/
educate the patient on during the simulation intervention.
Hence, providing the students with the opportunity to
educate all 3 patients on each of the inhaler devices could
have led to optimal results. In addition, lack of student
motivation for learning inhaler device technique was
suggested as an important factor for this drawback.15

Results from the focus group assessments indicated that
integrating real patients in the process increased students’
motivation towards learning, which could have affected
the results positively.

Written information is not effective in correcting pa-
tient, student, or pharmacist inhaler device technique.28

Prior to baseline assessment, students were given written
information and a placebo inhaler device for the 3 devices,
mimicking the real-life scenario in which pharmacists study
independently information about device technique through
the product information leaflets before patient counseling.
Physical demonstration is needed in this area of education as
well.28 Physical demonstration was incorporated into group
training and peer education in this process. Peer education,
moreover, promotes the interchange of ideas, provides op-
portunities for students to reflect critically on their practice,
increases their motivation by allowing them to take respon-
sibility for their own learning, and helps them gain a clearer
understanding about the process.29,30 Based on the approach
introduced by Pike, a process of ‘‘overview, teach, and re-
view’’ was built into the simulated scenario to help students
retain the information longer.31

One limitation of this study was that engaging real
patients in educating pharmacy students cost time and re-
sources, limiting the scope of this educationalmethodology.
Remunerating patients for their time and traveling costs was
expensive and recruiting the patients was not simple either.
Patients felt embarrassed to admit they had asthma in front
of a large group of students. Having to repeat the same
scenariomany different times resulted in patient discomfort.
From the students’ perspectives, assessing and educating the
same asthma patient as their peers could have reduced the
realism of the process. To resolve these limitations, we rec-
ommend a large enough number of recruited patients so that
the process is not repeated more than once for any one
patient. For better generalization of results, we recommend
a larger number of students from different pharmacy
schools. Although the change in students’ confidence was

apparent from survey responses, the use of 3 choices (very
confident, confident, and not confident)with 2positive and1
negative choice may have forced the students to provide
answers that were not entirely in line with their true level
of confidence, which could be more accurately assessed
with, for example, surveys based on 5-7 choices (eg, confi-
dent, somewhat confident, neutral response, somewhat
unconfident, unconfident). The improvements in Interven-
tionB students’ device technique demonstration skills could
be a result of observing the device technique demonstration
more times (1 to 3 times) than the Intervention A students
were able to. However, Thomas et al showed that mere
observation of device technique demonstration is not
enough to produce better skills.15 Although it would have
been more efficacious for each student to practice the sim-
ulation with each patient using each inhaler device, this was
not feasible. The results from the focus group shed light on
the value of this educational process through the eyes of the
students. Certain positive outcomes reported by the stu-
dents, such as the simulation intervention “harnessing their
long term memory” is an important outcome that needs to
be evaluated in future studies by retesting of student’s
skills. Follow-up inhaler technique assessment was done
1 week following the intervention, and longer assessment
time may be needed for future studies to assess long-term
retention of skills.

CONCLUSION
The use of simulation in pharmacy student training

significantly improved correct device technique. Using
simulation and real patients in Clinical Pharmacy and
Therapeutic practical classes opened new perspectives
and could be a potentially effective way to bridge specific
gaps between the classroom and the community. How-
ever, more work still needs to be done to ensure that all
students are able to demonstrate proper technique prior to
graduation. Future studies could continue to focus on the
exploration and evaluation of simulation in different ther-
apeutic areas, given the current significance and wide use
of themedical devices among a broad range of chronically
ill patients.
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Appendix 1. Inhaler Technique Checklists

Nine-point Diskus Technique Checklist
Step. Description/Action

1. Open inhaler*
2. Push lever back completely*
3. Exhale to residual volume
4. Exhale away from mouthpiece
5. Place mouthpiece between teeth and lips
6. Inhale forcefully and deeply*
7. Hold breath for 5 seconds
8. Exhale away from mouthpiece
9. Close inhaler

Ten-point Turbuhaler Technique Checklist
Step. Description/Action

1. Remove cap from inhaler*
2. Keep inhaler upright*
3. Rotate grip until a click is heard*
4. Exhale to residual volume
5. Exhale away from mouthpiece
6. Place mouthpiece between teeth and lips
7. Inhale forcefully and deeply*
8. Hold breath for 5 seconds†

9. Exhale away from mouthpiece
10. Close inhaler

Nine-point MDI Technique Checklist
Step. Description/Action

1. Remove mouthpiece cover and shake*
2. Hold inhaler upright
3. Exhale to residual volume
4. Keep head upright or slightly tilted
5. Place mouthpiece between teeth and lips
6. Inhale slowly and press canister*
7. Continue slow and deep inhalation*
8. Hold breath for 5 seconds
9. Close inhaler

* Essential steps (ie, if not performed correctly by the patients, little
or no medication would reach the lungs).6
† Note that this step is not included in the product insert, but appears
in the Turbuhaler instruction on the Global Initiative for Asthma
(GINA) website.1,6
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