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Abstract

Objective: To assess pressurised metered dose inhaler technique of the nursing staff in different
government hospitals of Karachi.
Methods: A cross-sectional study was carried out in four randomly chosen government hospitals of
Karachi. After checking for study criteria and obtaining written informed consent, a total of 120 nurses
were interviewed and then given a placebo inhaler to demonstrate their inhaler technique. The refer-
ence for assessment was the 12-step inhalation technique suggested by the American College of
Chest Physicians.
Results: The study results revealed that out of the 12 steps of the inhaler technique, only 3 steps
were followed by a majority of the study participants i.e. taking the cap off (64.2%), putting the me-
tered dose inhaler in mouth with lips sealed (59.2%) and breathing in slowly by pressing down the
metered dose inhaler (62.5%). The mean inhaler technique score of the study participants was 3.18
± 2.34 out of 12 and only 1 (0.8%) of them had correct inhaler technique. Furthermore, the mean in-
haler technique score was significantly higher for higher education level (p=0.001) and greater experi-
ence (p<0.001).
Conclusion: The study results demonstrated the acute deficiency of knowledge about the correct in-
haler technique among the study nurses. Appropriate resources should be directed towards educat-
ing nurses to make sure that their needed knowledge and skills stay updated.
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Introduction

Asthma has been defined as a chronic dis-
ease characterised by recurrent attacks of breath-
lessness and wheezing, which vary in severity and
frequency from person to person, whose symptoms
may occur several times in a day or week and may

become worse during physical activity or at night1.
According to World Health Organization, greater
than 3 million people die each year from chronic ob-
structive pulmonary diseases, an estimated 6% of
all death worldwide and greater than 90% of these
deaths occur in low-income and middle-income
countries where as asthma alone is responsible for
affecting 235 million lives currently throughout the
world2. According to the Global Initiative for Asthma,
prevalence of clinical asthma in Pakistan is 2.5-
5.0%, although updated data is still incomplete3.

Although asthma cannot be cured, appropriate
management can control the disease and improves
the quality of life of the patients4. When it comes to
asthma management, inhalational route is the pre-
ferred one for both corticosteroids and beta-2 ago-
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nists5. As per the recommendations of the Ameri-
can Thoracic Society, inhalational route is the pref-
erential one for the management of chronic
obstructive pulmonary diseases as well6.
Pressurised metered dose inhalers are favoured as
first-line treatment in all stable asthma patients7. To
ensure that correct amount of drug is delivered,
proper inhaler technique is highly desirable. Im-
proper inhaler technique has been implicated in
poor treatment compliance which in turn may affect
asthma control8. In regional as well as local con-
text, it has already been shown that majority of pa-
tients of chronic respiratory diseases are unable to
demonstrate inhaler technique correctly9-13.

The scenario turns worst when healthcare pro-
viders are also found to be lacking sufficient
knowledge about proper use of metered dose inhal-
ers14-16. Research suggests that continual educa-
tion and training of healthcare providers is needed
to increase their expertise in operating metered
dose inhalers17,18. This is significant because in-
struction by healthcare providers i.e. doctors, nurs-
ing staff and pharmacists is the only modifiable
factor which can minimise the employment of im-
proper inhaler technique by the patients19. Nurses
are an important part of this healthcare provider
chain and their knowledge must remain updated
and accurate in order to provide highest level of
quality care to the patients.

For the management of chronic respiratory dis-
eases such as asthma, that are among the leading
causes of morbidity and mortality globally, inhala-
tional route is preferred with metered dose inhalers
being the most usual mode of delivery. Their improper
use by the patients has been associated with fre-
quent exacerbations and worsening of chronic respi-
ratory diseases. Educating patients becomes difficult
if healthcare providers themselves are unable to prop-
erly operate metered dose inhalers.

This study, therefore, aimed to assess if
pressurised metered dose inhalers were used with
proper technique by nursing staff of different govern-
ment hospitals of Karachi.

Subjects and Methods

A cross-sectional study was carried out among
nurses from four randomly chosen government hos-
pitals of Karachi namely National Institute of Car-
diovascular Diseases, Sindh Institute of Urology
and Transplantation, Jinnah Postgraduate Medical
Centre and Civil Hospital Karachi. After seeking ver-
bal permission from relevant hospital authorities,
systematic random sampling was employed with a
random start and then every alternative nurse was
included in the study from each hospital on the ba-
sis of identity number issued to them by the hospi-
tal authorities. A total of 120 nurses were
interviewed if they met the study criteria after ob-
taining their written informed consent. The inclusion
criteria of the study were subjects having a perma-
nent job and registered in their respective hospitals
whereas the exclusion criterion was subject's re-
fusal to participate in the study. Prior to interview,
all relevant information pertaining to the study was
provided to the subjects. Three data collectors were
trained by the principal investigator in interview and
assessment of inhalation techniques. All study sub-
jects were interviewed using a questionnaire de-
signed especially for the study, containing
questions regarding their demographic profile, and
given a placebo inhaler to demonstrate their inhaler
technique. The reference for assessment was the 9-
step inhaler technique suggested by the American
College of Chest Physicians20. For ease of mea-
surement, these 9 steps were broken down into 12
steps. Out of these 12 steps, 6 were labelled as
essential due to their importance. These 6 steps
were taking the cap off, shaking the metered dose
inhaler well, breathing out all the way, putting the
metered dose inhaler in the mouth with lips sealed
and tongue well below the metered dose inhaler in
flat position, pressing down the metered dose in-
haler and breathing in simultaneously and holding
the breath for at least 10 seconds or as long as
the performer can. Each step was given a score of
one and then total score was assessed out of 12.
Those performers who demonstrated all six of the
essential steps properly were declared as having
the correct inhaler technique.
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The data collection was completed in a period
of 6 months. The data were coded, entered and
then analysed using SPSS, version 16. Descriptive
analysis was performed by calculating means and
standard deviations for quantitative variables and fre-
quencies and percentages for qualitative variables.

Results

The mean age of study participants was 27.98
± 8.34 years whereas a majority of them were fe-
males (66.4%). Also a majority of them had either
diploma (50.0%) or were bachelors (36.6%) in nurs-
ing. 106 (89.1%) of them had past history of inhaler
use although only 30 (25.0%) of them had any prior
relevant training (Table 1).

Out of the 12 steps of the inhaler technique,
only 3 steps, all essential, were followed by a ma-
jority of the participants i.e. taking the cap off
(64.2%), putting the metered dose inhaler in mouth
with lips sealed (59.2%) and breathing in slowly by
pressing down the metered dose inhaler (62.5%). All
of the remaining 9 steps were followed by only a
minority of the participants (Table 2).

The mean inhaler technique score of the study
participants was 3.18 ± 2.34 out of 12. Out of total
120 participants, only 1 (0.8%) had correct inhaler
technique, 88 (73.4%) had incorrect inhaler tech-
nique whereas 31 (25.8%) did not know about it at
all (Table 3).

While making gender-based, education level-
based and experience-based comparison of inhaler
technique score it was seen that the mean inhaler
technique score was significantly different among
categories of education level (p=0.001) and experi-
ence (p<0.001) where participants with higher edu-
cation level and experience were more likely to
have a higher mean inhaler technique score than
those with lower education level and experience
(Table 4).

Table 1. Demographic information and profile of nurses participating in
the study.

Variable (n= 120) Frequency (%)/Mean ± S.D.

Age in years 27.98 ± 8.34
Gender1

Male 40 (33.3)
Female 79 (65.8)

Education Level
Matriculation 14 (11.7)
Diploma in Nursing 60 (50.0)
Bachelors in Nursing 44 (36.6)
Masters in Nursing  2 (1.7)

Experience in months 46.03 ± 37.45
Past history of inhaler use

Yes 106 (89.1)
No 13 (10.9)

Prior training of inhaler use
Yes 30 (25.0)
No 90 (75.0)

1 n = 119

Table 2. Inhaler technique steps performed by the nurses in using
pressurised metered dose inhaler technique in government hospitals of
Karachi

Variable (n= 120) Frequency (%)

Taking the cap off* 77 (64.2)
Removing any dust or object 1 (0.8)
Shaking the MDI well* 34 (28.3)
Sittingup straight or standing up 7 (5.8)
Breathingout all the way* 22 (18.3)
Tilting the MDI up slightly 4 (3.3)
Putting in mouth with lips sealed* 71 (59.2)
Breathing in slowly by pressing Down the MDI* 75 (62.5)
Holding breath for 10 Seconds* 20(16.7)
Waiting for 1 minute for another puff 14 (11.7)
Rinsing the mouth 9 (7.5)
Recapping the MDI 47 (39.2)

* = Essential steps MDI = Metered dose inhalers

Table 3. Inhaler technique correctness and score, obtained by the
nurses in using pressurised metered dose inhaler technique in
government hospitals of Karachi

Variable (n= 120) Frequency (%)/Mean ± S.D.

Inhaler Technique
Correct  1 (0.8)
Incorrect 88 (73.4)
Did not know 31 (25.8)

Inhaler Technique Score 3.18 ± 2.34
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Table 4. Inhaler technique score comparison

Variable (n= 120) Mean ± S.D. p-value

Gender
Male 3.53 ± 2.36 0.183*
Female 3.04 ± 2.32

Educational Level
Matriculation 1.57 ± 1.86 0.001#
Diploma in Nursing 2.88 ± 2.23
Bachelors in Nursing 4.05 ± 2.36
Masters in Nursing 4.00 ± 0.00

Experience
<5 years 2.56 ± 2.37 <0.001#
5-10 years 4.38 ± 2.13
>10 years 4.35 ± 1.34

Mann-Whitney U Test # Kruskal Wallis Test

Discussion

The emergence of metered dose inhalers is like
a transformation in the field of therapeutic manage-
ment of many respiratory diseases like asthma and
chronic obstructive pulmonary diseases. The advan-
tage that these devices have got over other routes
of drug administration is that these devices allow
the direct delivery of the prescribed medications up
to the respiratory system. By direct delivery, these
devices manage to bypass the first pass effect and
consequently minimise the side effects associated
with systemic delivery.

However, in spite of this advantage, only a
small percentage of the aerosolised dose reaches
the minute alveoli and conducting airways even af-
ter proper use of the metered dose inhalers. It is
therefore crucial that the patient has appropriate
knowledge of the correct technique of metered
dose inhaler usage. Healthcare professionals, of
whom nurses are an important part, serve as the
key medium to convey this knowledge to the pa-
tients. This study therefore was carried out with the
aim of assessing pressurized metered dose inhaler
technique of the nursing staff.

The study results revealed that only 3 steps of
the 12 steps inhaler technique were followed by a
majority of the participants i.e. taking the cap off
(64.2%), putting the metered dose inhaler in mouth
with lips sealed (59.2%) and breathing in slowly by
pressing down the metered dose inhaler (62.5%).

The study results further showed that the mean in-
haler technique score of the study participants was
3.18 ± 2.34 out of 12. Moreover, only 1 (0.8%)
study participant demonstrated correct inhaler tech-
nique, 88 (73.4%) had incorrect inhaler technique,
whereas 31 (25.8%) did not know about it at all.
Furthermore, the mean inhaler technique score was
significantly greater for higher education level
(p=0.001) and greater experience (p<0.001).

The three inhaler technique steps followed by a
majority of study participants were taking the cap
off (64.2%), putting the metered dose inhaler in
mouth with lips sealed (59.2%) and breathing in
slowly by pressing down the metered dose inhaler
(62.5%). This finding was in line with published lit-
erature as comparable results havebeen reported in
a number of earlier studies10,12,19.

Furthermore, 88 (73.4%) participants were
found to have incorrect inhaler technique. This find-
ing also concurs well with the results of a number
of earlier studies. De Tratto K et al., in 2014 re-
ported the overall misuse rates to be high for both
metered dose inhalers and Diskus devises among
study nurses16. Similarly, Interiano B and Guntupalli
K in 1993 reported the house staff and nursing staff
to be less proficient in the proper use of metered
dose inhalers21. Likewise, O'Donnell J et al., in
1997 reported a generally poor demonstration of in-
haler technique by the accident and emergency per-
sonnel assessed in the study22. Jones JS et al., in
1995 also reported that only 41% of the health care
providers assessed were able to perform at least
five steps of inhaler technique correctly23. Similarly,
Guidry GG et al., in 1992 reported that only 18% of
the medical personnel studied followed recent rec-
ommendations for proper use of metered dose in-
halers24. Likewise, Schammel LM and Ellingson AR
in 2007 found the nursing home support staff as-
sessed in the study to have incorrect metered dose
inhaler technique25. Hanania NA et al., in 1994 also
reported the registered nurses in the study to have
a score of only 39% when assessed for knowledge
of using inhaling devices26. Similarly, Baverstock M
et al., in 2010 reported that only 7% of the health

Annals Abbasi Shaheed Hospital & Karachi Medical & Dental College

Sundeep Sahitia, Syed Imtiaz Ahmed Jafry, Syed Muhammad Zulfiqar Hyder Naqvi, Nargis Anjum, Adnan Anwar



109

care professionals assessed in the study could
demonstrate all the recognized steps of metered
dose inhaler technique27.

With regard to the study finding of higher mean
inhaler technique score for higher education level
and greater experience of study nurses, a compari-
son could not be made as literature search did not
reveal any relevant published data.

In précis, this study confirmed the results of
earlier studies regarding the improper use of me-
tered dose inhalers by the medical staff. These
consistent findings of lack of proper usage of me-
tered dose inhalers by medical personnel as shown
by published literature clearly demonstrates that
there is an urgent need of giving appropriate rel-
evant training to the medical staff. This should be
done in order to enable them to effectively guide the
patients of chronic respiratory diseases on how to
properly use metered dose inhalers for the manage-
ment of their illness.

Due to resource limitation, this study could not
be conducted with a larger sample size which could
have resulted in better generalisability of the study
findings. In light of the study results, it is recom-
mended that interventions like seminars, work-
shops, and hands on practice and training sessions
should be held periodically to address the serious
lack of adequate knowledge among nurses regard-
ing the proper use of metered dose inhalers. This
way they will be able to play their due role in en-
hancing the relevant knowledge and skills of pa-
tients with chronic respiratory illnesses.

Conclusion

The study results demonstrated the acute defi-
ciency of knowledge about the correct inhaler tech-
nique that existed among the study nurses. The
direness of the current situation as revealed by the
study findings should serve as an eye opener for all
concerned. In order to adequately address this seri-
ous issue, appropriate resources should be directed
towards educating and training nursing staff to
make sure that their relevant knowledge and skills
stay updated.
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