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ABSTRACT
Objective: To find out the rates of poor inhaler technique in patients diagnosed to have bronchial asthma visiting the pulmonary clinic in King Hussein
Medical Center (KHMC). The effect of poor inhaler
technique on asthma control was assessed as well.
Method: Prospective observational study of 150
patients, diagnosed to have bronchial asthma, and
who were followed up in pulmonary clinic in King
Hussein Medical Center (KHMC), between January
2016 and January 2018. The rate of poor inhaler
technique in patients using inhalers regularly for
more than 3 months was assessed during their regular visit to the pulmonary clinic. The effects of poor
inhaler technique on asthma control was assessed in
these patients as well, using the Global Initiative for
Asthma (GINA) control guidelines.
Results: Of the 150 patients enrolled in our study,
95 patients (63.3%) were males. The mean (±SD)
age was 46.0±6.8 years. The ages ranged between
(21-64) years. Poor inhaler technique was observed
in 78 patients (52%). The most common cause of
poor inhaler technique in these patients was the
lack of education about asthma medication use,

which was seen in 64 patients (82%), followed by
lack of education about the importance of regular
and correct inhaler use on the control of asthma,
which was seen in 14 patients (18%). Patients with
poor inhaler technique were found to have poor
asthma control, with 57 (73%) patients having uncontrolled asthma, 18 patients (23%) having partially controlled asthma, and only 3 patients (4%)
having controlled asthma.
Conclusion: Poor inhaler use in patients with bronchial asthma was found to be significant in our
study, with more than half the patients showing improper technique. Proper education about the use
of asthma medications should be done to ensure the
proper use of inhalers. Patients with poor inhaler
technique were found to have poor asthma control;
a fact that emphasizes the importance of proper inhaler use in asthma patients.
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Introduction
Bronchial asthma is one of the most common respiratory diseases worldwide, with an estimated prevalence of 5-10% globally (1,2). Inhaled medications play an important and integral
role in the management of bronchial asthma and inhalers are
considered to be the cornerstone in bronchial asthma treatment
(3). Proper use of the inhalers ensures better deposition of the
drug to the lungs, and decreases the systemic side effects (4).
Poor inhaler technique in bronchial asthma patients is a significant problem, as it may decrease the therapeutic effect of
the delivered medication, causing poor control of the disease
(5,6).
The inhaler devices have improved significantly over time in
order to ensure easy and proper use of inhalers, and thus to
make sure that the medication is delivered properly as intended. However, poor inhaler technique still poses a huge obstacle
and might decrease the effectiveness of these inhalers in delivering the drug properly to the lungs (7).
In our study, our aim was to assess the rates of poor inhaler
technique in patients with bronchial asthma, treated in the pulmonary clinic in King Hussein Medical Center (KHMC). The
cause of the poor inhaler technique was assessed in those patients. The effects of poor inhaler technique on asthma control
was evaluated as well.

Methods
In our study, 150 patients who were diagnosed to have bronchial asthma, and who were treated and followed up in the pulmonary clinic in King Hussein Medical Center (KHMC) were
enrolled in our study between January 2016 and January 2018.
Before being enrolled in the study, the patients were informed
properly about the study and its aims, after which written consent was signed by all the patients who agreed to be part of
this study. The ethical committee approval was obtained before starting the study. Inclusion criteria were the following:
age more than 14 years, an established diagnosis of bronchial
asthma, regular follow up in our clinic for at least 2 years, and
patients who were given inhaled corticosteroids as pressurized
metered dose inhalers (MDI’s). Exclusion criteria were the following: patients who were non compliant to their medications,
patients who were not given controller inhalers as part of their
asthma treatment, and patients with Asthma COPD Overlap
(ACO).
After the patients were enrolled in the study, information regarding their age and gender was gathered by the treating pulmonologist. After that, the patients were asked to demonstrate
how they used their inhalers in the clinic. The treating pulmonologist evaluated the technique used by the patients. The steps
that were checked during the evaluation of the technique of
using the pressurized metered-dose inhaler were the following:
shaking the canister, holding the canister in an upright position
at the mouth, begin with slow breath then actuate the inhaler
once while continuing the slow breath, inhaling to total lung
capacity, and finally holding the breath for at least 10 seconds.
Patients who failed to do any step correctly were considered to
have poor inhaler technique.


All the patients were asked whether or not they were educated
regarding the importance of using their inhalers properly in
order to control their disease, and the proper technique to use
their inhaled medications, and their answers were documented
in their files. After that, control of their disease was assessed
using the Global Initiative for Asthma (GINA) control guidelines.
The number and percentage of the patients who had poor inhaler technique was calculated, and those who were not educated regarding importance of using their inhalers properly in
order to control their disease, and the proper technique to use
their inhaled medications were calculated as well. The number
of patients with poor inhaler technique who had uncontrolled
asthma was calculated.

Results
Of the 150 patients enrolled in our study, 95 patients (63.3%)
were males. The mean(±SD) age was 46.0±6.8 years. The ages
ranged between 21-64 years.
Poor inhaler technique was observed in 78 patients (52%). The
most common cause of poor inhaler technique in these patients
was the lack of education about proper technique to use their
inhaled medications, which was seen in 64 patients (82%), followed by lack of education about the importance of regular and
correct inhaler use on the control of asthma, which was seen in
14 patients (18%).
Patients with poor inhaler technique were found to have poor
asthma control. Out of the 78 patients who demonstrated poor
inhaler technique, 57 (73%) patients had uncontrolled asthma,
18 patients (23%) had partially controlled asthma, and only 3
patients (4%) had controlled asthma. While out of the 72 patients who demonstrated proper inhaler technique, 64 patients
(89%) had controlled asthma, 6 patients (8%) had partially
controlled asthma, and only 2 patients (3%) had uncontrolled
asthma.
Chart 1 shows a comparison between the control of asthma in
patients who demonstrated poor inhaler technique and those
who demonstrated proper inhaler technique.

Discussion
Using inhalers in the proper technique is very important in patients with bronchial asthma. Improper inhaler use was shown
by many studies to decrease drug delivery to the lungs, which
will in turn lead to poor asthma control, and increases ER visits and hospitalization (8-11).
In our study, we evaluated the technique of using the MDI’s
in patients with bronchial asthma. The rates of poor inhaler
technique were found to be significant, with 52% of the patients showing improper inhaler technique. The most common
cause for the observed poor technique in our study was the
fact that the patients didn’t have proper education regarding
how to use their device correctly. It is very important, according to the asthma management guidelines, to properly educate
asthma patients regarding the handling and technique of their
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Chart 1: Comparison between the control of asthma in patients who demonstrated poor inhaler technique and those who
demonstrated proper inhaler technique

inhalers, and to assess the technique during each visit to the
clinic (12,13). This emphasizes the importance of having
inhaler training once the inhaler is prescribed to the patient.
This training can be provided either by the pulmonologist or
by the respiratory nurse. It was shown that simple verbal description on how to use the inhaler was not sufficient to ensure
proper technique in patients with bronchial asthma (14). It is
advised that the proper technique should be demonstrated by
the healthcare provider in the clinic, and to ask the patients
after that to demonstrate their technique (12). A lesser, yet significant factor causing poor inhaler technique was the lack of
education about the importance of regular and correct inhaler
use on the control of asthma. This emphasizes the importance
of the physician-patient relationship, and the importance of explaining the details of the disease to the patient once they are
diagnosed in the clinic. Ronmark E et al showed in their study
that only 50% of the patients with bronchial asthma showed
proper technique when using their inhalers (15). However, the
percentage increased to 80% after educating the patients regarding their disease.
An important effect of poor inhaler use in our study was its detrimental effect on the control of bronchial asthma. About 73%
had uncontrolled asthma symptoms, compared to only 3% in
those who used their inhalers properly. This result is consistent
with what was found by other studies, which showed a strong
relation between poor inhaler technique and the high rates of
uncontrolled asthma (16-20).

Further studies should be done to establish the various factors that can be involved in causing poor inhaler technique in
patients with bronchial asthma such as age, gender, level of
education and the presence of other comorbidities. Analyzing
these factors can help us target the cause, which will in turn
increase the rates of proper inhaler use.
In conclusion, the rates of bronchial asthma patients demonstrating poor inhaler technique were significant. Failure to educate the patients regarding the proper technique to use their
inhalers was the main cause for this observation. In our study,
patients demonstrating poor inhaler technique were found to
have higher rates of uncontrolled disease compared to those
who used their inhalers properly.
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