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Abstract 
Aim: The purpose of this study was to evaluate the proper use of inhalational procedures as 
well as the most frequent mistakes made by bronchial asthma patients.  
Methodology: This research was a cross-sectional examination, and it was carried out during 
the months of July 2021 and July 2022. Participants in the study were required to have a 
diagnosis of asthma and be receiving treatment with an inhaler. Those patients who attended 
the outpatient department of respiratory medicine and fulfilled the inclusion criteria were 
included. All of the participants were evaluated with the use of a pre-made questionnaire as 
well as a standardized check list, both of which were completed with the help of an interview-
based methodology. Data were imported into Microsoft Excel 2010 before being analyzed 
using Epi Info 7.0 and SPSS 16.0 respectively. Calculations of appropriate frequencies, 
percentages, and proportions were carried out, in addition to any essential statistical 
examinations. The findings showed that there were 120 participants, 60 of whom were female, 
and 60 of whom were male. Additionally, 100 patients made use of dry powder inhalers (DPIs), 
and 20 patients, made use of metered-dose inhalers (MDIs). Of these, 80 patients exhibited 
improper technique, with 30 patients using DPI and 10 patients using MDI. The percentage of 
patients using DPI was 60 percent. In a group of 60 patients with poor clinical control, 50 
patients with inappropriate technique had asthma that was either partly managed or not 
controlled at all. In spite of the fact that there are right recommendations available, improper 
inhaler technique continues to be the primary cause responsible for inadequate asthma control 
and low compliance rates.  
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Introduction 
Asthma is a widespread chronic 
inflammatory disorder that affects the 
airways. It affects individuals of all ages 
and both sexes, and there are over 300 

million people in the globe who suffer from 
asthma. Of these people, approximately 10 
percent live in India. This results in a 
substantial strain being placed on the 
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expenses of healthcare in our nation. 
Patients who suffer from bronchial asthma 
often begin their therapy with inhaled 
drugs, and the use of inhaler devices is the 
most common method for administering 
these medications during this phase of 
treatment [1,2]. Inhalational devices come 
in a wide variety of forms; however, 
pressurized metered-dose inhalers (MDIs) 
and dry powder inhalers (DPIs) are the sorts 
of inhalational devices that are used for 
medication delivery in the treatment of 
asthma the most often. Many people who 
suffer from asthma do not have the proper 
technique for using their inhaler devices. 
Because improper usage of the device may 
reduce the efficacy of the medication that is 
administered, this can result in less-than-
ideal treatment of asthma symptoms [2-6].  
It is necessary, as a result, to have a 
comprehensive understanding of the device 
use mistakes as well as an accurate 
quantification of these errors in order to 
successfully implement patient treatments 
and to design new devices in such a way 
that frequent errors are avoided. In clinical 
practice, it is common to see patients 
misusing their inhalers or performing the 
inhalation technique incorrectly. This is 
related with greater inhaler usage, lower 
bronchodilation, diminished patient 
adherence to the treatment regimen, poor 
drug delivery, and disease management 
[2,3]. 
In the current research, there was a plan to 
evaluate the inhalational methods of 
eligible bronchial asthma patients and 
related frequent mistakes conducted during 
the techniques. This was done so that 
inferences may be made about the greatest 
therapeutic advantages of inhaler usage. 
Materials and Methods 
In a tertiary hospital, patients with 
bronchial asthma who presented in the 
outpatient department (OPD) as well as the 
inpatient department were included in this 
cross-sectional observational research. The 
study was carried out in a hospital setting. 

According to the inclusion and exclusion 
criteria, a total of 120 patients with 
bronchial asthma who had been diagnosed 
by a pulmonologist and who had visited the 
outpatient section of the respiratory 
medicine department over the course of two 
months were recruited in the study. 
Patients having a bronchial asthma 
diagnosis (according to the GINA 
recommendations) who were utilizing 
inhaler medication (MDI or DPI) and were 
between the ages of 14 and 70, regardless 
of gender, were considered for inclusion in 
the study. In order to go on with the study 
effort, clearance from the institutional 
ethics committee was required.  
After outlining the process in detail, 
permission was solicited from each 
individual participant in the form of a 
written document as well as an oral 
statement. The approval of the patient's 
parents was required for any patient less 
than 18 years old. The left thumb imprint 
was obtained from patients who were 
illiterate after the complete research was 
explained to them and it was confirmed that 
they were ready to take part in the study. In 
addition, the patients' details were kept 
anonymous throughout the process. 
Both MDI and DPI, which were a part of 
the research project, were available from 
the government. The device that was used 
was a Rotahaler, and the combination of 
budesonide 200 g and formoterol 6 g was 
the dose that was administered. In addition, 
the same quantity of budesonide and 
formoterol was present in the MDI.  
The pulmonologist first evaluated each 
participant to determine whether or not they 
met the eligibility requirements, and only 
after the patients provided their informed 
permission where they included in the 
research project. Patients who were not 
willing to engage in the research, patients 
who suffered from other issues than asthma, 
and patients who were in a severe condition 
were not included in the study. 
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When conducting interviews with qualified 
participants, we employed a standardized 
questionnaire that had been developed in 
advance. The information needed from the 
patient was gathered in a single session 
lasting no more than fifteen minutes, and 
there was no need for any further follow-up. 
The investigator and the pulmonologist 
both directly saw the inhalational 
technique, and the assessment of the 
approaches was done according to the 
required stages of proper use for each 
inhaler device.  
Inhalational techniques were deemed 
"incorrect" if even a single step had an 
error, regardless of how many steps were 
involved. In the case study form, questions 
about the patient's age, gender, diagnosis, 
educational level, occupation, type of 
inhaler treatment, as well as the patient's 
knowledge of the diagnosis and first 
education regarding therapy, were asked. 
The inhaling procedure was carried out in 
accordance with the predetermined 
procedures [7-9]. 

Statistical analysis 
The information was input into Microsoft 
Excel 2010. Epi Info 7.0 and SPSS 16.0 
were used in order to do the analysis on the 
data. (A Report by SPSS, Inc., Published in 
2007) Version 16.0 of the SPSS program 
for Windows SPSS Inc., located in 
Chicago, Illinois, USA) Calculations of 
appropriate frequencies, percentages, and 
proportions were carried out, in addition to 
any essential statistical examinations. 
Results 
[Table 1] contains information on the 
patients' demographics and background. 
Inhalation was studied, and the researchers 
looked for significant connections between 
demographic factors such as age, education 
level, and profession, but they came up 
empty. 
Only 40 patients of the total 120 patients 
were able to successfully complete the 
inhaler method. 16 patients were on MDI 
and 57 patients had DPI out of the 73 
patients who were doing the procedure 
incorrectly.  
 

Table 1 
  Variable n(%) Evaluation of technique  

Correct technique, 
n (%) 

Incorrect technique, 
n (%) 

Age (years)     
<40   60 20 40  0.67 
2.40 60  19  41   
Gender     
Female 60  20  40  0.01 
Male 60 22 38   
Education     
Illiterate 30  10 20  0.43 
Literate 90  40  50   
Occupation     
Student 1   1  0.05 
Service/job 20  10  10  
Labor/physical work 25  11  14  
Refired/unemployed 64  20  44   
Medical staff 10  1 9  
Residence     
Urban 110 40 70 0.45 
Rural 10 5  5   
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Patients made mistakes in the use of the 
inhaler during one or more of the phases. 
The steps at which the maximum number of 
errors were made were Steps 6 and 7, in 
which patients were unable to do slow and 
deep inhalation and holding breath for 10 
seconds due to a lack of hand–mouth 
coordination at the time of actuation. 
Among the 16 patients using MDI, the steps 
at which the maximum number of errors 
were made were Steps 6 and 7. The 
following typical error was the observation 
of repeated actuations without the requisite 
interval of thirty seconds between each puff 
(Step 10). Another typical error occurred 
between Steps 8 and 9, when the person 
would lean their head backward and then 
hold their breath for at least ten seconds 
before exhaling. In the current research, 
there were 57 patients on DPI who 
exhibited improper technique, which is 
50.44 percent of the total. Step 4 was the 
point in the process that the majority of 
patients made a mistake. Patients did not 
exhale fully before beginning Step 5 of the 
device, which required them to take quick 
and powerful breaths in. After taking a 
breath from the device, the next two 
significant mistakes that were made were 
not exhaling until the RV (Step 10) and not 
holding one's breath (Step 11). 
Forty-six patients, or 40.7% of the total, 
experienced poor control of their asthma 
symptoms, which may have been due to 
improper technique. [Table 4] shows that 
despite the improper method, twenty-seven 
patients had successfully managed asthma. 
A number of patients reported experiencing 
various adverse effects, including 
hoarseness, oral candidiasis, oral 
ulceration, and others, which are outlined in 
Table 5. 

Discussion 
Asthma is a condition that affects people all 
over the globe, and the primary method of 
treatment involves the use of inhalers. If 
patients continue to use inhalers with the 
wrong technique, their asthma will not be 

well managed [9]. The manner in which our 
patients used their inhalers was analyzed, 
and the patients were instructed on the 
necessary steps to take in order to maximize 
the administration of the medication in 
order to achieve superior clinical control. 
The average age of the 120 people who took 
the survey was 52.5 years old, and women 
made up 63.71% of the total. We did not 
find any relationships between the 
inhalational method and gender, age, 
ethnicity, education level, or employment. 
Only 21 of the 113 patients were utilizing 
MDI, and of those 21 patients, 16 patients 
were doing the method incorrectly, making 
the total number of patients practicing the 
technique incorrectly 21.9% of the total 
number of patients. A research with the 
same objectives was carried out in Nigeria, 
and 79.8 percent of the participants there 
used MDI improperly [10]. It's possible that 
this is because our research had a smaller 
sample size of patients on MDI. According 
to the findings of research, the most 
efficient method for medication deposition 
is to first take a slow and deep breath, then 
hold your breath for at least ten seconds. 
Based on the results of our research, this 
was the most prevalent kind of mistake 
made by patients. A research with the same 
objective that was carried out in Nigeria 
revealed that the majority of patients did not 
complete this stage correctly. It is very 
necessary to provide a space of 30–60 
seconds between two dosages in order to 
give the drug time to work and relax the 
airways [10]. Twelve patients, or 6.43 
percent, were performing several actuations 
with no time interval in between each one. 
According to the findings of a research that 
was carried out in Saudi Arabia, eighty 
percent of patients made a mistake at this 
stage [11]. DPI was by far the most 
prevalent kind of inhaler treatment used in 
our facilities. When we were evaluating the 
proper way to use DPI, the most frequent 
mistake that people made was failing to 
exhale before using the inhaler. It was seen 
in 41 cases, which is 56.16% of the total. 
This conclusion is consistent with the 
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findings of a previous research that was 
conducted in Pakistan and found that the 
most frequent mistake detected was a 
failure to exhale before inhaling [12]. One 
further mistake that was made was that the 
subject did not inhale deeply and forcefully, 
which is the most important phase in the 
process of successfully delivering 
medication to the airways. A research that 
was conducted in the Indian state of 
Madhya Pradesh has an inaccuracy that is 
quite similar [13]. 
When we examined clinical control of 
symptoms in connection to inhaler 
technique, according to the GINA 
standards, 46 (63.01%) patients exhibited 
poor or partial clinical control with wrong 
technique. It seems that improper use of the 
inhaler is the single most significant risk 
factor associated with inadequate clinical 
control. There is a strong correlation 
between this and the research that was 
carried out in Ethiopia, in which it was 
found that 80 percent of the patients were 
only partly or inadequately managed due to 
faulty methodology [9]. According to the 
findings of this research, an individual's 
level of asthma control is substantially 
correlated with the method of inhalation (P 
less than 0.000001). There was found to be 
no significant relationship between the 
adverse effects of the inhaler and either the 
method of administration or the dose [14]. 
It is essential that patients be provided with 
opportunities to actively enhance their 
fundamental knowledge about the 
diagnosis of asthma and the proper use of 
inhalers. In addition to the 
recommendations that are now in place, 
which show the whole procedures of how to 
use various inhalers, additional measures, 
such as verbal assistance and visual 
demonstration in small groups or video 
tutorials, should be offered in order to 
enhance measures. When writing a patient's 
first prescription for an inhaler, it is critical 
to ascertain the patient's preferences in 
order to improve the likelihood of patient 

compliance and acceptance of the 
prescribed device. 
The correct method for using an inhaler has 
been shown to have a strong correlation 
with effective clinical asthma management. 
Inhalational technique should be taught to 
patients by medical professionals on their 
initial appointment, and patients should be 
reminded to bring their inhalers to all 
subsequent visits so that technique, 
compliance, and clinical control may be 
evaluated. This will result in improved 
patient outcomes. 
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