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ABSTRACT 
 

Aims: Asthma is one of the biggest health burdens on the Sri Lankan population. Achievement of 
treatment goals isdetermined mainlythrough pharmacological management. The main objective of 
this study was to evaluate the patient inhaler handling techniques and their awareness regarding 
their disease condition, as well as to find out how an educational intervention effects patients‘ 
inhaler handling techniques. 
Study Design:  A Prospective cross sectional study used. 
Place and Duration of Study: National Hospital for Respiratory Diseases, Welisara and Colombo 
South Teaching Hospital, Kalubowila between June 2017 to August 2017.  
Methodology: Clinically diagnosed asthma patients were randomly divided into Control and Test 
groups. Control comprised 94 patients and the test comprised 93 patients. Their baseline 
knowledge about asthma and inhaler-using technique were assessed in 1st month by using an 
interviewer-administered questionnaire and checklist respectively. The test group was given both 
information leaflet and verbal instructions. Again, all the participants were assessed for the inhaler 
techniques on their next clinic day by using the same questionnaire and the checklist.  

Original Research Article 



 
 
 
 

Gunasekara et al.; JOCAMR, 15(3): 1-13, 2021; Article no.JOCAMR.72142 
 
 

 
2 
 

Results: After the educational intervention, there was a statistically significant improvement in the 
test group, in the adherence to the nine steps, including critical steps, regarding all 3 device types 
(PMDI, DPI, and PMDI with Spacer) in the 2nd-month visit. (at  P =.05) When considering 
awareness about asthma in the total population, most participants were knowledgeable regarding 
asthma. 
Conclusion: We observed gaps in knowledge between current practice and what is expected in 
patients with asthma regarding their inhaler therapy. This might be due to the quality of instructions 
delivered by health care providers being insufficient and them lacking the time to observe patients 
individually for the inhaler techniques. Awareness regarding asthma and inhalation techniques can 
be raised by using information leaflets as well as through verbal counseling. 
 

 
Keywords: Asthma; dry powder inhaler; pressurized metered dose inhaler; spacer; critical steps; 

inhaler technique; educational intervention. 
 
ABBREVIATIONS 
 
PMDI : Pressurized Metered Dose Inhaler. 
DPI : Dry Powder Inhaler. 
COPD : Chronic Obstructive Pulmonary Disease. 
AIS :Asthma Instability Score. 
SD :Standard Deviation. 
WHO : Word Health Organization 
 

1. INTRODUCTION 
 

Asthma is defined by the history of respiratory 
symptoms such as wheeze, shortness of breath, 
chest tightness, and cough that vary over time, 
and intensity, together with variable expiratory 
limitations [1]. World Health Organization (2016) 
indicates that asthma is a non – communicable 
disease that affects 339 million patients in the 
world, with approximately 417,918 asthma 
patients dying in 2016 [2]. According to the Sri 
Lankan national survey on self–reported health 
conducted in 2014, asthma was found to be the 
3rd most reported disease in the country, which 
accounted for 13.8% of the total cases reported 
[3]. 
 
“Status asthmaticus” causes potential respiratory 
failure in severe asthma attacks. This is life-
threatening and requires immediate medical 
attention. The symptoms of a severe asthma 
attack include persistent shortness of breath, the 
inability of uttering a full sentence, and a feeling 
of tightness of the chest [4]. Asthma has no cure 
and is categorized as a long-term disease. 
Control of risk factors of asthma plays a major 
role in disease management. These risk factors 
for asthma can be classified as modifiable and 
non-modifiable. Modifiable risk factors include, 
smoking, maternal smoking during pregnancy, 
obesity, occupational triggers, exercises, and 
athletics whereas non-modifiable risk factors 
include age, sex, family history, allergic 

hypersensitivity reactions, indoor air pollution, 
and environmental factors [5]. As far as the 
pharmacological management of asthma is taken 
into account, the inhalation route is regarded as 
a safer method in comparison to oral treatment 
due to lesser systemic side effects. As the drugs 
can be delivered directly into the airways, the 
inhalation route provides a more rapid onset of 
action [6]. 
 
There are different types of devices that have 
been used to deliver inhaled medications, 
including  Dry  Powder  Inhaler  (DPI),  
Pressurized  Metered  Dose  Inhaler  (PMDI),  
and Nebulizer, etc. Pressurized Metered Dose 
Inhalers are considered the most common 
device being used in the routine management 
of asthma [7]. PMDI and DPI are each 
associated with their  own advantages and  
disadvantages.  The patient’s preference for 
the inhaler device is determined by using the 
patient’s skills preferences and experience with 
inhalers, available medication, and cost [8]. 
According to many studies, patients will not get 
the full value of their inhaled medications due to 
incorrect use of their inhalers, and it is 
considered to be a major public health problem 
[9]. Knowledge, adherence, and inhaler 
techniques are  the main areas of  asthma 
education [10].  The most  common  error for 
experienced patients with asthma was device 
mishandling [8]. Correct inhalation techniques 
can exert a beneficial impact in achieving 
appropriate health outcomes in patients receiving 
anti-asthma medicines for inhalation [11]. The 
ability of the healthcare workers and patients to 
take healthcare decisions can be enhanced by 
knowledge of asthma symptoms and signs. 
Poor health literacy is a barrier to the knowledge 
of asthma among children and adults [12]. 
Asthma education programs are limited [2]. This 
study was conducted to describe awareness of 
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asthma and inhaler handling techniques among 
asthmatics, attending medical clinics at National 
Hospital for Respiratory Diseases – Welisara and 
Colombo South Teaching Hospital – Kalubowila. 
 

2. METHODOLOGY 
 
This study was a prospective cross-sectional 
study conducted at the Respiratory clinics at the 
National Hospital for Respiratory Diseases - 
Welisara and Colombo South Teaching Hospital 
– Kalubowila. Ethical approval was obtained from 
National Hospital for Respiratory Diseases - 
Welisara and Colombo South Teaching 
Hospital. In addition, ethical approval was 
received from General Sir John Kotelawala 
Defence University. 
 
The sample size was calculated by using the 

equation of N = Z2. P (1-P) / d2  

 

where N = calculated sample size of the study,  
Z = Standard Normal Deviation 95% confidence 
interval (Z =1.96),  
P = Prevalence of Asthma in Sri Lanka taken 
as 13.8%, ( National survey on self-reported 
health in Sri Lanka, 2014) 
d = Standard error allowed for the estimation of 
proportion (d = .05). 
Calculated sample size of 184 became 192 after 
adding 5% for non response and then rounded 
off to 200   
 

200 patients with a history of asthma were 
recruited randomly from respiratory clinics at 
National Hospital for Respiratory Diseases - 
Welisara and Colombo South Teaching Hospital - 
Kalubowila. Every third patient in the clinic record 
books was selected randomly from both 
hospitals. After selecting these patients, they 
were alternatively divided into control and test 
group, with the initial patient being assigned a 
group via random draw. Patients, both male 
or female, with a confirmed diagnosis and 
history of asthma who are aged between 15 to 
75 years, who are currently on pharmacotherapy 
by using DPI / PMDI / or PMDI with spacer 
inhaler devices were included for this study. 
Patients who do not use PMDI, DPI, and PMDI 
with spacer for disease management and who 
did not give the consent, as well as pregnant 
women, were not accepted. 
 
An interviewer administrated questionnaire and 
checklist were used to collect data from both 
groups. A 9-point checklist was used for dry 
powder inhalers and pressurized metered-dose 

inhalers with or without spacer, use which was 
adapted from the American Thoracic Society and 
a study conducted in Italy in 2011 [11,13]. For the 
selection of critical steps, recommendations by 
Newman were used [14]. The data was collected 
with regard to demographic details, awareness 
regarding asthma, and the checklist containing 
correct inhalation technique steps related to the 
PMDI, PMDI with spacer, and DPI separately. 
Awareness regarding asthma in patients was 
evaluated in the 1st month. Awareness regarding 
asthma was determined in both groups by 
asking questions on the causative factors of 
asthma. 
 
After evaluating the patient’s knowledge of the 
disease, patients in both groups were asked to 
use their inhaler practically and the asthma 
instability score (AIS) was recorded by the 
interviewer according to their inhaler handling 
steps. When the patient used their own inhaler, 
a total of 9 scores were obtained for DPI, PMDI 
with spacer, and PMDI users separately. If they 
followed all 9 steps including critical steps (*) 
correctly, they were determined to be the correct 
user. Failing this, they were categorized as an 
incorrect user. According to their asthma 
instability score of following all 9 steps including 
critical steps, they were assessed as below. After 
checking AIS, a patient information leaflet was 
distributed to the test group of patients with 
additional verbal and practical instructions about 
the correct inhaler handling techniques regarding 
their currently used inhalers. In order to develop 
the patient information leaflet, several reliable 
sources were used [15,16]. The Control group 
did not receive any verbal or written instructions 
and served as the control group. As this was a 
follow-up study, the selected patients were 
followed again at the next clinic date after one 
month, after an education intervention, and the 
same data was collected, and a baseline was 
obtained from both control and test groups by 
using the questionnaire and checklist. 

 
All collected experimental data was entered into 
an Excel data sheet and transferred into 
statistical software (SPSS version 19.0) and the 
result obtained was interpreted, with P = .05 
considered as significant. 
 
3. RESULTS 
 
The total number of patients selected was 200. 
We excluded 13 patients because of missing in 
the second-month follow-up visit. The final 
sample, therefore, consisted of 187 patients. 



 
 
 
 

Gunasekara et al.; JOCAMR, 15(3): 1-13, 2021; Article no.JOCAMR.72142 
 
 

 
4 
 

Control comprised 94 patients and the test 
comprised 93 patients. According to Table 1, a 
total of 26.7% were male and 73.2% were 
female. All patients had been diagnosed with 
asthma. The well-presented age group was the 
61 -75-year group, having 48.6% of total 
patients. The mean age for the total population 
was 58.67 years. Of the enrolled patients, when 
considered device usage, 13.9% of the total 
population were PMDI users, 61% were DPI 
users and 25.1% were PMDI + spacer users. 
62% of users reported that they were fully 
satisfied with their own inhaler using the 
technique, 34.8% reported as satisfied and 3.2% 
reported as not satisfied. When the population 
is classified by educational level in both 
groups, a majority had studied up to Ordinary 
Level (54.5%) and 15.5% had studied up to 
Grade 5. The work of 48.6% of participants 
involved dust in the workplace. 
 
Table 2, compares the correct (who correctly 
performed all nine steps correctly) and incorrect 
users (at least one step wrong) between the 1

st
 

month and 2nd month. Inhaler devices were 
mostly used by the 61 – 75 age categories, 
which contributed to a higher  overall incorrect 
user percentage (47.5%) and only 1% correct 
user’s percentage during the 1st month. 9.1% of 
improvement was seen in the 61-75 age category 
in the 2nd month. 35.8% and 10.6% of 
participants were using their inhalers incorrectly 
in the age groups 46-60 and 31-45 respectively 
in the 1st month. 6.9% and 4.8% improvement 
was observed respectively by the 2nd month. 
When considering  educational  level, most of the 
participants  were  found  to  belong  to the 
educational category of up to O/L education. 
53.4% and 15.5% of participants in the up to 
Ordinary Level and up to Grade 5 levels 
respectively were using their inhalers incorrectly 
in the 1st month. After 2nd month, a reduction of 
14.4% and 3.8% in incorrect users was seen in 
the up to Ordinary Level and up to Grade 5 
respectively. The up to Grade 5 educational level 
category shows a 3.7% improvement in correct 
users, while the no schooling category shows 
0.5% improvement among correct users in the 
2nd month. The graduate educational level 
shows no difference between the 1st month and 
the 2nd month. According to gender,                  
incorrect inhaler use had been observed in 
females (70.5%) and males (25.6%) in 1st 
month. An improvement of 5.9% and 16.6% in 
the correct use in the male and female 
categories respectively were seen in the 2nd 
month. 

Table 3 results on the PMDI inhaler error 
observed between test and control group during 
the first-month visit show that 3rd, 4th, 5th, and 
7th steps were common errors in the control 
group, and 2nd, 3rd, 6th, and 7th were the 
common errors found in the test group. In the 3rd 
step, failure to breathe out before firing was an 
error observed with high frequency among 
patients using PMDI in both groups. In the 2nd 
month, (after the educational intervention), fewer 
erroneous steps were observed in the test group 
population when compared to the control group. 
While handling PMDI, the 3rd, 4th, and 5th 
steps were the most common errors found in 
patients in the control group. Failure to inhale 
by mouth was the most frequent error in the 
test group. However, all 9 steps, including the 
critical steps, showed improvement in the test 
group. The most prominent steps to show 
improvement, step 2 (Failure to shake inhaler) 
where the frequency was decreased from 
5(5.37%) to 0, step 3 (Failure to breathe out 
before firing) which decreased from 5 (5.37%) to 
1 (1.07%), step 4 (failure to hold the inhaler 
upright between index and thumb) which 
decreased from 4(4.3%) to 1(1.07%), step 5 
(Failure to place the mouthpiece between teeth 
and lips close around it) which decreased from 4 
(4.3%) to 1 (1.07%), and step 6 (Failure to fire 
while breathing in deeply and slowly) which 
decreased from 5(5.37%) to 0. 
 
According to Table 4 in the analysis of DPIs 
during the 1st month, many frequent errors were 
found in all 9 steps, including the critical steps in 
both groups. Failure to breathe out fully seems to 
be the most frequent error (n=95) by the DPI 
inhaler users during the 1st-month visit in both 
groups. The 4th step was the most common 
secondary error in both groups during the 1st 
month. A study by Hilton found similar most 
frequent errors to the current study,  including  
failure  to  exhale  before  inhalation,  wrong  
positioning  of  inhalers,  and incorrect loading 
[17]. During the 2nd month's visit, errors of all 
9 steps were reduced compared to the 1st 
month in the test group. The steps that showed 
the most improvement, step 2 (failure to 
correctly insert the capsule) which decreased 
from 13(13.97%) to 1(1.07%), step 4 (failure to 
hold the inhaler upright) which decreased from 
39(41.93%) to 6 (6.45%),  and step 6 (failure to 
place the mouthpiece in mouth)  which 
decreased from 28(30.10%) to 3(3.22%). 
 
As seen in Table 5 the results obtained in the 
study of PMDI with spacer users identified 
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many frequent errors in all 9 steps including 
the critical steps in the 1st month in both 
groups. The most common errors were the 
failure to breathe out slowly and fully (n=46), and 
the failure to shake the inhaler, which showed a 
higher rate of error than the other steps in the 
control group during 1st months. In the 2nd 
month, all  9 steps show positive improvement in 
the test group. The most improved steps were 
step 2 (failure to shake the inhaler) in which the 
error rate was reduced to 0%, step 5 (failure to 
breathe out slowly and fully) which decreased by 
7.53%, and step 8 (failure to hold the breath for 
about 10 seconds/breathe in 5-6 times and 
breathe out slowly) which decreased by 12.9%. 
 

As seen in Table 6, among PMDI device control 
users 0% followed all critical steps correctly in 
the 1st month while 2.1 % followed all the critical 
steps correctly in the 2nd month. However, when 
considering the test group during the 1st 
month 2.2% followed all critical steps correctly 
while 4.2% followed all the critical steps correctly 
by the 2nd month. DPI is the most  frequently 
used  device among the participants. Of the DPI 
device  using participants, in the 1st month, 
20.2% of the participants under the control 
group performed all the critical steps correctly 
while 31.9% of participants performed all the 
critical steps correctly by the 2nd month. In 
comparison, among test group participants 
20.4% of participants followed all the critical 
steps correctly during the 1st-month visit, while 
58.1% performed all the critical steps correctly 
during the 2nd month. In the spacer device users 
under the control group during the 1st month, 
only 1.1% performed all critical steps correctly, 
which increased to 4.3% by the 2nd month. In 
comparison, the test group showed a 7.4% 
improvement in following all critical steps 
correctly by the 2nd month. Considering the 
users who performed all 9 steps correctly, the 
control population for PMDI device users had 0% 
in the 1st month which improved to 1.0%, while 
the test group improved from 1.1% to 2.0%. 
PMDI+ spacer device users showed an increase 
in performing all nine steps correctly from 1.1% 
to 3.2% in the control group, while the test 
group improved from 0% to 7.5%. In the DPI 
device users, the control population improved 
from 2.1% to 10.6%, while the test group 
improved from 2.2% to 28%. No statistically 
significant difference was found between the 
control and test groups of PMDI, DPI, or PMDI + 
Spacer groups regarding either correct critical 
step use or correct use in all 9 steps within 
the first month. After the education session, 

PMDI, PMDI+ spacer, and DPI (P =.05) all show 
a statistically significant difference between the 
control and test groups among users who 
followed critical steps correctly, as well as those 
who followed all 9 steps correctly by the 2nd 
month. 

 
According to Table 7, 78.7% and 77.4% of 
participants performed the critical step in- 
correctly in the control group and test group 
respectively in the 1st month. Participants who 
performed all 9 steps incorrectly in the control 
and test groups in 1st month are 96.8% and 
96.7% respectively.  No significant association 
was found between the control and test 
groups regarding either critical step use or all 9 
steps use between the control and test group. In 
the 2nd month, 61.7% and 30.1% of 
participants were incorrectly using their inhalers 
in the control group, and test group respectively. 
Participants who did not follow all 9 steps 
correctly in the control and test groups are 85.1% 
and 62.3% respectively. When considering 
whether all 9 steps  and critical steps  are 
followed correctly or incorrectly, there is a 
statistically significant association between the 
control and test groups by the 2 months. The 
control group appears to follow more incorrect 
steps, while the test group followed fewer 
incorrect steps during the 2nd month. 

 
According to the results of Table 8, most 
patients demonstrated  awareness regarding 
asthma. 97.3%, 61.4%, 98.3%, and 58.2% of 
correct answers were given by the patients 
regarding smoking tobacco, non-smoking 
tobacco, dust, and obesity causing asthma 
respectively. Most of the participants (92.5%) 
knew asthma could cause death. Furthermore, 
95.1% of participants knew asthma was not 
communicable, and 95.7% of participants knew 
inhalers did not cause side effects. However, 
48.7% of participants had thought malnutrition 
caused asthma. 

 
4. DISCUSSION 
 
In Sri Lanka, few research studies have been 
done to investigate inhaler handling techniques 
in asthma patients. The current study is a 
small-scale investigation to evaluate the inhaler 
handling techniques of patients and their 
awareness regarding their disease condition, as 
well as to investigate the effects of an 
educational intervention on patients’ inhaler 
handling technique. 
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Table 1. General characteristics of the study participants (n = 187) 
 
Variables Categories Test group Control Total 
Sex Male 27 (29.0%) 23 (24.5%) 50 (26.7%) 
 Female 66 (71.0%) 71 (75.5%) 137 (73.2%) 
Education level No schooling 2 (2.2%) 3 (3.2%) 5 (2.6%) 
 Up to grade 5 15 (16.1%) 14 (14.9%) 29 (15.5%) 
 Up to O/L 58 (62.4%) 44 (46.8%) 102 (54.5%) 
 Ordinary Level 9 (9.7%) 14 (14.9%) 23 (12.2%) 
 Advanced Level 7 (7.5%) 18 (19.1%) 25 (13.3%) 
 Graduate 2 (2.2%) 1 (1.1%) 3 (1.6%) 
Age category Age 15 to 30 3 (3.2%) 1 (1.1%) 4(2.1%) 
 Age 31 to 45 16 (17.12%) 6 (6.4%) 22 (11.7%) 
 Age 46 to 60 31 (33.3%) 39 (41.5%) 70 (37.4%) 
 Age 61 to 75 43 (46.2%) 48 (51.1%) 91 (48.6%) 
Type of inhaler PMDI 10 (10.8%) 16 (17.0%) 26 (13.9%) 
using DPI 65 (69.9%) 49 (52.1%) 114 (61%) 
 PMDI + Spacer 18 (19.4%) 29 (30.9%) 47 (25.1%) 
Confidence  of Fully satisfied 56 (60.2%) 59 (62.8%) 116(62%) 
the inhaler Satisfied 34 (36.5%) 32 (34.0%) 65 (34.8%) 
 Not satisfied 3 (3.2%) 3 (3.2%) 6 (3.2%) 
Age in years mean 56.98 59.94 58.67 
Occupation Involving dust 50 (53.7%) 41 (43.6%) 91 (48.6%) 

  
Table 2. Inhaler technique behavior among age, educational level, gender (n = 187) 

 

Variables Categories Inhaler technique 
behavior 1

st
 month 

Inhaler technique 
behavior 2

nd
 month 

  Correct incorrect Correct 
 

incorrect 
 Age 15 – 30 0 (0) 4 (2.1) 3 (1.6) 1 (0.5) 

 31 - 45 2 (1.0) 20 (10.6) 11 (5.8) 11 (5.8) 

 46 - 60 3 (1.6) 67 (35.8) 16 (8.5) 54 (28.8) 

 61 - 75 2 (1.0) 89 (47.5) 19 (10.1) 72 (38.5) 

Educational No schooling 1 (0.5) 4 (2.1) 2 (1) 3 (1.6) 

level Up to grade 5 0 (0.0) 29 (15.5) 7 (3.7) 22 (11.7) 

 Up to Ordinary level 2 (1.0) 100 (53.4) 29 (15.5) 73 (39) 
  Ordinary level 0 (0.0) 23 (12.2) 5 (2.6) 18 (9.6) 

 Advance level 3 (1.6) 22 (11.7) 6 (3.2) 19 (10.1) 

 Graduate 1 (0.5) 2 (1) 1 (0.5) 2 (1) 

Gender Male 2 (1.0) 48 (25.6) 13 (6.9) 37 (19.7) 

 Female 5 (2.6) 132 (70.5) 36 (19.2) 101 (54) 

 
Age, sex, and level of education were considered 
as critical aspects in asthma management in 
previous studies, as Fink and Rubin (2005) 
revealed variations in the above aspects lead to 
different results with regard to correct usage [18]. 
 
The presence of females was higher than that 
of males in this study solely due to the fact that 
patients were selected randomly for the test and 
control groups, and more females were present 
in this clinic at the time of selection. 
According to the present study, a higher 
percentage of correct users were of the female 
gender. However, no significant association was 

found between gender and inhaler technique 
behavior, in contrast to some previous studies 
that suggested that the female gender was 
more liable to show critical errors than the male 
gender [19]. 
 
The mean age of the participants was 58.67, 
the minimum age was 15 and the maximum 
was 75.  In the asthma clinic, a majority of the 
participants were above 40, due to immunity 
being lower in older patients. In the analysis of 
inhaler technique behavior, 156 patients from the 
total population in the ages between 46 to 60 
and 61 to 75 were incorrectly using their inhaler 
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in the 1st month. By the 2nd month, the 
number of patients among the total population 
that was incorrectly using their inhaler had 
reduced by 30. The 61-75 age group, which is 
the older group, shows relatively higher positive 
improvement regarding all 3 devices. This can 
be due to the majority of people belonging to that 
age category, or due to the patients in that age 
category on average tending to have fewer 
demands on their time. Therefore, they tend to 
have more time to spend at the clinics, and they 
are more prone to sharing their ideas with each 
other. Some older patients find it difficult to 
understand inhaler techniques, and some were 
not attentive when they were being educated on 
the inhaler technique. Incorrect inhaler technique 
may affect the adherence to medication and the 
control of the disease, leading to the quality of 
life being affected. Giraud and Roche showed a 
correlation of inhaler handling improvement with 
age [20]. 
 
When considering education level, the 136 
patients (72.7%) from the total population had 
education levels only up to O/L or below. 
However, the study did not find any significant 
association with regard to education level.  In the 
second month, only 43 patients from the total 
population who previously incorrectly used their 
inhalers were following the correct techniques. 
Surprisingly, the educational category of 
graduate and above showed no improvement 
from their incorrect use. This might be due to an 
unlikeliness to change their behavior associated 
with their educational status. 
 
Low education level can increase difficulty in 
understanding inhaler techniques. However, 
other reasons such as the conditions of their 
employment may also affect their compliance. 
Most of the patients in the low education level 
group were working as farmers, laborers, or in 
cleaning services, where many find it difficult to 
handle inhalers within working hours. 
Additionally, 48.6% of their jobs involved working 
in places with dust, therefore even when using 
their inhalers correctly the disease was not 
adequately controlled due to repeated exposure. 
A majority of patients desire to know the correct 
technique and to cure their disease. Some 
previous studies support the present study in 
suggesting that the educational level was 
unrelated to devise mastery [20,21]. However, 
some studies indicate a strong relationship 
between education level and inhaler handling 
improvement [22]. Findings from the current 
study in the 1st month show that many errors 

were found in all 9 steps including the critical 
steps regarding PMDI, DPI, and PMDI + Spacer. 
However, no statistically significant difference (P 
=.05) was found with regards to the critical steps 
or with regards to all 9 steps between the control 
and test groups in the 1st month, as before the 
educational intervention their inhaler handling 
knowledge might remain the same among the 
randomly assigned control and test groups. A 
study done by Crane et al. identified a statistically 
significant improvement in participants with 
correct technique in the active group at their 3 
months follow-up (P =.001) as well as at the 12 
months follow-up, and no changes were 
observed in the passive group [23]. The present 
study found that in comparison of the 1st month 
and 2nd month, the test group showed a 
significant improvement in comparison to the 
control group, with a positive improvement of all 
9 steps including the critical steps in the test 
group. Therefore, there was a statistically 
significant improvement (P =.05) in the critical 
steps as well as in all 9 steps between the test 
and control groups in the 2nd-month visit among 
PMDI, DPI, and PMDI + Spacer users. Therefore, 
the statistical relationship clearly confirmed that 
the patient’s inhaler technique improved after the 
education section. 
 
Patients who carefully listened to and 
followed instructions correctly showed 
significant improvement by the 2nd month. 
Positive improvement was also seen in the 
control group when comparing 1st  month to 
the 2nd month, which may be attributed to 
interactions between groups, due to people 
listening or seeing our demonstration regarding 
the inhaler devices or due to the leaflet being 
shared with their friends which were provided by 
the researchers to the test group. However, 
more errors were seen in the control group than 
in the test group after the education session. 
Many of the participants had not received correct 
instructions from health care professionals, even 
when using the devices for the first time. 
 

Correct inhaler handling technique and device 
handling were contributed to symptom control of 
asthma. Ease of handling of inhaler is important 
to promote patient’s acceptance [8]. This result 
confirms that many participants did not know to 
handle their inhalers correctly. Some participants 
use their inhaler with much difficulty of use, which 
may also affect correct inhaler technique. 
Therefore, it is suggested that changing their 
inhaler type may lead to them having a better 
inhaler technique. 
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Table 3. Frequency of PMDI inhaler errors   (n = 187) 
 

 Type of error 
(PMDI 

Control Group 
n (%)  

1
st month 

Control Group 
N (%)  

2
nd month 

Test Group 
N (%) 

1
st month 

Test Group 
n (%)  

2
nd month 

1 Fail to remove mouthpiece cap 0 (0) 0 (0) 0 (0) 0 (0) 
2 Fail to shake inhaler* 7 (7.4) 6 (6.38) 5 (5.37) 0 (0) 
3 Fail to breath out before firing 12 (12.7) 8 (8.51) 5 (5.37) 1 (1.07) 
4 Fail to hold the inhaler upright between index 9 (9.57) 8 (8.51) 4 (4.30) 1 (1.07) 
 finger and thumb     
5 Fail to place the mouthpiece in your mouth 9 (9.57) 8 (8.51) 4 (4.30) 1 (1.07) 
 between your teeth and close your lips around it*     
6 Fail to fire while breathing in deeply and slowly* 6 (6.38) 6 (6.38) 5 (5.37) 0 (0) 
7 Fail to inhale by mouth* 9 (9.57) 6 (6.38) 5 (5.37) 4 (4.30) 
8 Fail to hold breath for 10 seconds 6 (6.38) 4 (4.25) 4 (4.30) 3 (3.22) 
9 Fail to rinse mouth or gargle with water after inhaling 6 (6.38) 5 (5.31) 2 (2.15) 0 (0) 
 each dose     

*critical steps 
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Table 4. Frequency of DPI inhaler errors (n = 187) 
 
# Type of error 

(DPI) 
Control 
group 

n (%) 1st month 

Control 
group 

n (%) 2ndmonth 

Test Group 

n (%) 1st month 

Test Group 

n (%) 2nd month 

1 Fail to remove/ Turn cover*  0 (0) 0 (0) 0 (0) 0 (0) 
2 Fail to correctly insert capsule*  8 (8.51) 6 (6.38) 13 (13.97) 1 (1.07) 
3 Fail to pierce capsule by pressing buttons/ 4 (4.25) 4 (4.25) 4 (4.30) 1 (1.07) 
 
 

Rotate the base and separate the two halves 
of the capsule* 

 
 

 
 

 
 

 
 

4. Fail to hold inhaler upright   22 (23.40)   11 (11.70) 39 (41.93) 6 (6.45) 
5 Fail to breath out fully 40 (42.55) 32 (34.04) 55 (59.13) 27 (29.03) 
6 Fail   to   place   the   mouthpiece   in   mouth 14 (14.89) 6 (6.38) 28 (30.10 3 (3.22) 
 between teeth and close lips around it*     
7 Fail  to  breath  in  through  your  mouth  as 19 (20.21) 11 (11.70) 21 (22.58) 6 (6.45) 
 deeply as you can*     
8 Fail to hold breath for 10 seconds 15 (15.95) 10 (10.63) 31 (33.33) 6 (6.45) 
9 Fail to rinse mouth or gargle with water 

after inhaling each dose  
9 (9.57) 
 

7 (7.44) 16 (17.20) 3 (3.22) 

*critical steps 
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Table 5. Frequency of PMDI + Spacer inhaler errors (n = 187) 

 
# Type of error 

(PMDT +Spacer) 
Control 
group n(%) 

1st month 

Control 
group n (%) 

2ndmonth 

Test 
Group n(%) 

1st month 

Test 
Group n(%) 

2ndmonth 
1 Fail to remove inhaler mouthpiece cap 0 (0) 0 (0) 0 (0) 0(0) 
2 Fail to shake the inhaler* 20 (21.27) 17 (18.08) 14 (15.05) 0(0) 
3 Fail to connect inhaler  mouthpiece with the 2 (2.12) 2 (2.12) 1 (1.07) 0(0) 

Spacer properly and remove the  spacer     
mouthpiece cap if available     

4 Fail to hold the inhaler upright 9 (9.57) 7 (7.44) 0 (0) 0(0) 
5 Fail to breathe out slowly and fully, then tilt the head back slightly* 28 (29.78) 20 (21.27) 18 (19.35) 11(11.82) 
6 Fail to keep mouthpiece of the spacer in your 7 (7.44) 5 (5.31) 3 (3.22) 0(0) 
 mouth*      
7 Fail to Hold spacer level and press down firmly 3 (3.19) 4 (4.25) 4 (4.30) 0(0) 
 on inhaler canister once then breathe in slowly     
 and deeply./ Breathe in and out normally for 5     
 or 6 breaths*     
8 Fail to hold breathe for about 10 seconds, while 19 (20.21) 15 (15.95) 13 (13.97) 1(1.07) 
 holding breathe remove spacer from mouth and     
 breathe out gently./ breathe in 5 -6 times and     
 breathe out slowly through nose     
9

  
Fail to rinse your mouth or gargle with water 

after inhaling each dose  
5 (5.31) 4 (4.25) 2(2.15) 2(2.15) 

*critical steps 
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Table 6. Summary of data analysis (i)  (n = 187) 
 

Variables Categories Control 

group 

Test group P value 

Critical step PMDI 0 (0%) 2 (2.2%) 0.603 # 

correctly used DPI 19 (20.2%) 19 (20.4%) 0.198 # 

1st month PMDI + Spacer 1 (1.1%) 0 (0%) 0.763 # 

All 9 step 
correctly used 

PMDI 0 (0%) 1 (1.1%) 0.173 # 
DPI 2 (2.1%) 2 (2.2%) 0.942 # 

1st month PMDI + Spacer 1 (1.1%) 0 (0%) 0.152 # 

Critical step PMDI 2 (2.1%) 4 (4.2%) 0.030 * 
correctly used DPI 30 (31.9%) 54 (58.1%) 0.000 * 

2nd month PMDI + Spacer 4 (4.3%) 7 (7.4%) 0.005 * 

All 9 step 
correctly used 2nd 

month 

PMDI 1 (1.0%) 2 (2.0%) 0.006 * 
DPI 10 (10.6%) 26 (28%) 0.000 * 

PMDI + Spacer 3 (3.2%) 7 (7.5%) 0.002 * 
The level of statistical significance was set at P =.05, # - Not Significant,* - Significant 

 
Table 7. Summary of data analysis (ii)  (n = 187) 

 

Variables Categories Group  p value 
  Control Test  
Critical step followed patients 1st  
month 

correctly 20 (21.2) 21 (22.5) 0.938 # 

 incorrectly 74 (78.7) 72 (77.4)  

All 9 step followed patients 1nd  
month 

correctly 3 (3.1) 3 (3.2)  0.763 # 

incorrectly 91 (96.8) 90 (96.7)  

Critical step followed patients 2
nd

 
month 

 

correctly 36 (38.2) 65 (69.8)
 

0.043 * 

incorrectly 58 (61.7) 28 (30.1)  

All 9 step followed patients 2nd  
month 

 

correctly 14 (14.8) 35 (37.6) 0.000 * 

incorrectly 80 (85.1) 58 (62.3)  
The level of statistical significance was set at P =.05,# - Not Significant ,* - Significant 

 
Table 8. Awareness regarding asthma in the total population (n = 187) 

 

Variables Correct Incorrect 
Does smoking cause asthma? 182 (97.3%) 5 (2.6%) 
Does nonsmoking tobacco cause asthma? 115 (61.4%)

 
72 (38.6%)

 
Does dust cause asthma? 184 (98.3% 3 (1.7%) 
Does obesity cause asthma? 109 (58.2%) 78 (41.8%) 
Does asthma cause death? 173 (92.5%) 14 (7.5%) 
Does malnutrition cause asthma? 96 (51.3%) 91 (48.7%) 
Does asthma communicable or not? 178 (95.1%) 9 (4.9%) 
Do inhalers cause side effects? 179 (95.7%) 8 (4.3%) 

 

When considering awareness about asthma in 
patients, many participants had given correct 
answers regarding asthma, and they were 
generally educated on the causes of asthma. 
Awareness of asthma is very important to control 
the disease. However, a leaflet regarding asthma 
was given to the patients who had given 
incorrect answers in order to increase their 
knowledge of asthma. Instructions about safety 

precautions were also given to the patients who 
were exposed to dust in their workplaces. 
 

According to final outcome of this research, we 
suggest to health care professionals provide 
proper instruction and counseling regarding 
inhaler technique to patients by using posters, 
patient information leaflets, newspapers, TV 
programs as well as reinforce proper technique 
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by examining their inhaler technique during each 
clinical visit. 
 

5. CONCLUSIONS 
 
We observed gaps of knowledge between 
current practice and what is expected in patients 
with asthma regarding their inhaler usage. This 
might be due to the quality of instructions given 
by health care providers is not sufficient and the 
lack of time to observe patients individually for 
their inhaler techniques. Patients’ awareness 
regarding Asthma and their inhaler usage can be 
raised using information leaflets as well as 
verbal counseling. Continue regular treatment is 
a must. Applied face-to-face training must be 
provided to the patients. It will be more 
beneficial if inhaler device training clinical 
pharmacist or nursing officer assign for that task. 
Media support should be used to increase the 
awareness of asthma and treatment in the 
community. Our study used hardly any expenses 
other than a short duration of extra time. 
Therefore, it can be used as a cost-effective 
program for raising awareness. 
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