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An open label prospective interventional study was conducted on asthma and chronic obstructive pulmonary 
disease patients to assess the influence of pharmacist provided education on inhaler usage technique and its 
impact on therapeutic outcomes in patients with Asthma and chronic obstructive pulmonary disease. The 
study was approved by the institutional ethics committee and conducted in the pulmonology department 
of Kamineni Institute of Medical Sciences, Narketpalli, Telangana. Written informed consent was obtained 
from the recruited study patients. A suitably designed data collection form was designed to capture disease 
and lab details i.e. forced expiratory volume in the 1st second. A newly constructed and validated knowledge, 
attitude and practices questionnaire was administered to assess the knowledge about the disease and its 
management. An inhaler checklist was applied to every patient to assess the inhaler usage technique and 
provided suitable guidance to use the inhaler effectively and assessed the impact of education on the patient's 
therapeutic outcomes. Among the 20 patients, 11 (55 %) were females and 9 (45 %) were males. The mean age 
of the study patients was 54±3 y. A significant improvement in knowledge, attitude and practices scores was 
observed in the post-counselling stage (p<0.001) and inhaler usage technique (p<0.001) among the patient 
after providing the counselling. Correct education about disease and inhaler usage techniques had shown an 
improvement in patient ̓s therapeutic outcomes.
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Asthma and Chronic Obstructive Pulmonary Disease 
(COPD) are chronic respiratory disorders affecting 
most individuals worldwide leading to the loss of 
productivity, absence from school and decreased 
health-related quality of life[1]. Asthma is a chronic 
inflammatory condition of the airways associated 
with hyper-responsiveness of the airways and 
variable airflow obstruction swollen and producing 
extra mucus, that makes the individual difficult 
to breathe[2]. In bronchial asthma, a low level of 
oxygen and a high level of carbon dioxide leads to 
complications of respiratory failure, pneumonia, and 
lung collapse (one or both). These complications are 
mainly due to pulmonary oedema that may cause left 
heart failure[3].

COPD is a group of lung diseases (emphysema- 
which affects the smaller airways and alveolar sacs, 
and chronic bronchitis it affects the larger airways 

are the most common conditions) that block airflow 
and make it difficult to breathe. Lungs damaged due 
to COPD cannot be reversed[4]. The major risk factors 
for COPD are cigarette smoking and long-term 
exposure to noxious gases and industrial pollutants. 
In COPD the complications are heart problems, 
high blood pressure, and lung cancer, depression[5]. 
Asthma and COPD can be exacerbated when the 
individual gets exposed to various factors like dust, 
smoking, air pollution, upper respiratory infections, 
cold air, occupational exposure, obesity, and family 
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history etc[3].

COPD is the fourth leading cause of death 
worldwide and it is going to become a third leading 
cause of death by 2025. In 2001, the World Health 
Organization (WHO) reported that COPD was the 
fifth leading cause of death in high-income countries 
and the sixth leading cause of death in low and 
middle-income countries. In 2005, an estimated 22.2 
million Americans had asthma; 6.5 million children 
and 15.7 million adults[6]. The public health impact of 
asthma is significant. In 2003, asthma accounted for 
1.4 deaths ̸ 100 000 persons in the USA. According 
to the National Centre for Health Statistics, in 2003, 
children between the ages of 5 and 17 y with a history 
of at least one asthma attack in the previous year 
accounted for 12.8 million missed school days, and 
adults with a history of at least one asthma attack in 
the previous year accounted for 10.1 million missed 
workdays. The incidence and prevalence rate is 
high in children when compared to adults, whereas 
morbidity and mortality are high in adults. The global 
epidemic status of asthma has been observed in both 
children and adults, especially in low to middle-
income countries. Counselling plays an important role 
in controlling the disease. Pharmacists could help to 
bring about disease control by educating the patients 
about inhalation techniques, taking precautions, diet 
and some breathing exercises (Pranayama)[5].The 
inhaler medications constitute short-acting and long-
acting beta-2 agonists and steroids that act on beta-2 
receptors located in the lungs are used to control the 
inflammation of bronchi and Leukotriene modifiers 
are used for managing the allergic reactions[1,3,5].

John Mudge invented the inhaler in 1778 and Pewter 
Beer Tankard modified the inhaler with a lid. It 
was operated by using hot water along with opium 
and the vapours of opium are inhaled for the relief 
of cough with sputum and other lung problems. 
Mudge inhalers proved to be more popular and 
are used to control the inflammation of bronchi 
and leukotriene modifiers are used for managing 
the allergic reactions[7]. Modern technologies have 
modified the inhaler model and improvised it to 
improve the functioning of the inhaler[8]. To treat 
allergic asthma, clinical trials in 1970 identified the 
inhaled corticosteroid intermittent self-dilatation 
(Beclomethasone dipropionate) in reducing the 
impact of mast cells, eosinophilic, mononuclear 
cell inflammation and reversing the late asthmatic 
reaction. With this, the efficacy in controlling day-

to-day life in asthma is improved[9].

Many patients with asthma and COPD are not clear 
about the correct use of inhalers. This leads to poor 
control of asthma and COPD. Pharmacists need to 
educate patients about the disease, precautions, 
inhaler usage, and medication adherence so that 
therapeutic outcomes and patient quality of life can 
be improved[10].

Research studies have corroborated that, patients 
are often unaware of the correct technique of using 
the inhaler. This will lead to poor inhalation of the 
drug and unsatisfactory therapeutic outcomes. Thus, 
there is a need for training the patients in the proper 
technique of using inhalers[4]. The life expectancy 
of individuals get affected by Asthma/COPD can 
be enhanced by improving their awareness towards 
the disease, and precautions to take like avoiding 
exposure to cold air, dust and also avoiding allergic 
foods, maintaining medication adherence, and correct 
inhalation usage techniques[11]. Thus, the present 
study is initiated to assess the inhaler usage technique 
and train them with an appropriate technique (8-step 
approach by roger walker) and assess the impact 
of training of inhaler usage technique on clinical 
outcomes.

MATERIALS AND METHODS 
The present open-label interventional study 
was conducted at the pulmonology department, 
KIMS Hospital, Narketpalli for 6 mo (September 
2019-February 2020). The institutional ethical 
committee has approved the study. The pulmonologists 
have referred the Asthma/COPD patients using 
inhalers to the department. Upon explaining the 
study to the patients meeting the eligibility criteria 
and willing to give written informed consent and 
come for the follow-ups were recruited into the 
study. In this study, patients diagnosed as Asthmatic 
or with COPD and receiving an inhaler medication. 
The exclusion criteria are Non-Asthmatic and 
Non-COPD patients and not receiving an inhaler. 
A suitable data collection form was used to collect 
the demographic, clinical and therapeutic data 
of the enrolled patients at both baseline and final 
follow-up. Further, a suitably designed Knowledge, 
Attitude, and Practice (KAP) questionnaire was 
applied at baseline and the scores were calculated. 
The patients were given education about the disease, 
medications, diet and precautions and followed for 
a period of 1 mo. At the end of 1 mo, once again 
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the KAP questionnaire was re-administered to assess 
the influence of education on KAP scores. Similarly, 
at baseline and after one month, an 8-item inhaler 
checklist was applied. The checklist questionnaire 
was marked, while the patient was using the inhaler 
medication about its appropriate usage. Patients were 
educated subsequently on how good they are using 
their inhaler medications if any mistakes were found. 
In order to assess the influence of education on 
inhaler usage technique and therapeutic outcomes, 
Forced Expiratory Volume in the 1st s (FEV1) criteria 
was used and collected the FEV1 scores of all the 
enrolled patients at baseline and final follow-up. 

Data analysis:

Data obtained were analyzed using Statistical 
Package for the Social Sciences (SPSS) statistical 
software version. Frequency and statistics were used 
to analyze the general characteristics of the patients. 
Data were presented in tables. Student t-test was 
applied to determine the significance of factors that 
affected the correct usage of inhaler devices and KAP 
scores and FEV1 scores. p<0.05 is significant.

RESULTS AND DISCUSSION
A total of 20 patients meeting the inclusion and 
exclusion criteria were recruited. Among them, 8 
patients were diagnosed with asthma and 7 patients 

with COPD and the remaining 5 patients were 
diagnosed with both asthma and COPD. Many 
patients were receiving formonide and Combimist-L 
inhalers compared to other inhalers. Among the 
study patients, 11 (55 %) were females and 9 (45 %) 
were males. The mean age of the study patients was 
54±3 y. Gender distribution, age distribution, and 
profession distribution details are presented in Table 
1.

KAP are the qualitative responses taken from the 
patients towards their understanding of the disease, 
medicines, and managing the clinical condition. The 
KAP questionnaire consists of 15 questions. Each 
question is provided with 4 responses and one is 
the correct answer. Each correct answer scores one 
mark. The total score achieved in the pre and post-
test is presented in the Table 2.

In the management of Asthma or COPD, for the 
improved effect of the medication and decreased 
adverse effects, Metered Dose Inhalers (MDI) is 
often being used. An improved therapeutic outcome 
of the medication depends upon the inhaler usage 
technique. The inhaler checklist possesses 8 questions 
to assess how effectively the inhaler is being used by 
the patient. Each correct answer is awarded 5 marks. 
The number of correct answers multiplied by 5 is the 
total score. Details of the total scores before and after 
the education are presented in Table 3.

Criteria Asthma COPD Patients with both

Gender

Male 0 6 3

Female 8 1 2

Age distribution

15-35 y 3 1 1

36-80 y 5 6 4

Profession

Agriculture 1 4 3

Labour 4 3 2

House wives 2 0 0

Students 1 0 0

Education

Illiterate 5 4 2

High school 2 2 2

Pre-university 1 1 1

University 0 0 0

TABLE 1: DEMOGRAPHIC DETAILS OF THE STUDY PATIENTS
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productivity due to absence from school and work. 
In Asthma, airways become inflamed, narrowed, 
and swollen and produce extra mucus, which 
causes difficulty in breathing. COPD is a group of 
lung diseases (emphysema and chronic bronchitis) 
that blocks airflow and make it difficult to breathe. 
Lungs damaged due to COPD cannot be reversed. 
The main risk factor in COPD is cigarette smoking, 
and others include long-term exposure to noxious 
gases and industrial pollutants. 	 In COPD, 
the complications are heart problems, high blood 
pressure, and lung cancer, depression. Asthma/
COPD can be exacerbated while exposed to factors 
like dust, smoking, air pollution, upper respiratory 
infections, cold air, occupational exposure, obesity, 
family history etc[1].

Asthma and COPD patients can estimate their lung 
capacity by using the Pulmonary Function Test 
(PFT) and the value of the FEV1. In the pre-test, 
FEV1 average score was 55.85 in which >80 scored 
(Mild) by 3 patients, 50-79 scored (Moderate) by 
7 patients, 30-49 scored (Severe) by 8 patients and 
<30 scored (Very severe) were 2 patients. In the post-
test (20), the average score was 70.25 in which, >80 
scored (Mild) in 8 patients, 50-79 scored (Moderate) 
in 8 patients, 30-49 scored (Severe) in 3 patients, <30 
scored (Very severe) by 1 patient with a statistical 
significance of <0.001. The details of PFT scores are 
presented in fig. 1. 

COPD are chronic respiratory disorders affecting 
many individuals worldwide leading to decreased 

KAP Questions Pre-test Score Post test p value

Which part of the body is during COPD/ Asthma? 18 20 <0.005
Which of the following is a clinical manifestation of Asthma/COPD? 10 17 <0.005

Which of the following aggravates Asthma? 12 20 <0.005

Which one of the following leads to COPD? 6 13 <0.005
Do COPD/ Asthma need long term therapy? 11 20 <0.005

Whom do you consult, when you experience the severity of COPD/ Asthma? 18 20 <0.005

Which among these worry you most during an Asthma/ COPD? 11 10 <0.005
Would you like to take any preventive measures or precautions for Asthma/ 
COPD? 7 19 <0.005

What is your response during aggravation of an asthma attack? 1 4 <0.005

Do you know how to use inhaler? 9 19 <0.005

What precautions do you take to prevent the re attack of asthma or COPD? 2 12 <0.005
While using a metered dose inhaler, how frequently the canister should be 
shaken just before taking a puff? 3 14 <0.005

In which part of the face, the inhaler should be placed? 12 20 <0.005

If you are prescribed with steroid inhaler, what do you do while you are using 
it? 4 13 <0.005

How often do you consult your doctor? 10 15 <0.005

TABLE 2: PRE AND POST-TEST KAP SCORES

Steps Baseline score Final score p value

1. Shake the inhaler well 70 95 <0.006
2. Remove the dust cap 75 100 <0.006

3. Exhale slowly through pursed lips 60 80 <0.006

4. Place the inhaler between the lips and close mouth 45 65 <0.006
5. Press down on the inhaler once as you start a slow, deep inhalation 40 75 <0.006

6. Continue to inhale slowly and deeply through the mouth for at least 5 s 40 50 <0.006

7. Hold your breath for 10 s 45 90 <0.006
8 Exhale slowly, Wait at least 30-60 s before inhaling the next puff of 
medicine 25 40 <0.006

TABLE 3: PRE AND POST TEST SCORES OF INHALER USAGE CHECK LIST
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Fig. 1: FEV1 scores of the enrolled patients during pre and post counselling
Note: (  ): Series 1 and (  ): Series 2

y and 40-50 y of age. In our study, the mean age of 
the respondents was 53.25 y ranging from 15 to 75 y 
and the majority of subjects were during the 4th to 6th 
decade of age. This observation coincides with the 
findings of Iris Koper’s study[29].

In the study conducted by Koper et al.[29], the 
observations state that the incidence and severity of 
asthma are seen higher in women compared to men 
and especially during the 4th to 6th decade. In assessing 
the influence of gender on the precipitation of 
asthma, women report more pronounced symptoms, 
which seem to change with the various life stages 
such as menstruation, pregnancy and menopause 
and in association with female sex hormone levels. 
These hormones cause differences in the clinical 
manifestation of asthma. Thus, oestrogen promotes 
bronchial hyperreactivity, and both FEV1 and exhaled 
Nitric Oxide (NO) show a cycle-dependent course. 
Twenty to forty percent (20-40 %) of premenopausal 
women suffer from Pre- or Peri-Menstrual Asthma 
(PMA) and experience an exacerbation in the 
week preceding menstruation based on increased 
inflammation in the bronchi. This effect seems to be 
mediated by progesterone rather than by oestrogen. 
PMA is less likely to be associated with atopy, but 
more frequently with aspirin sensitivity and poor 
pulmonary function. Currently, the main cause for 
PMA is considered to be the dynamics or fluctuation 
rather than the absolute hormone levels, particularly 
of oestrogen[29].

Tobacco smoking is considered as a major risk factor 
for COPD, approximately 20 % of smokers develop 
the disease. The other risk factors responsible for 
COPD are air pollution, respiratory infections, 
poor nutritional status, chronic asthma, impaired 
lung growth, poor socio-economic status and 

The success of the treatment depends upon how much 
the patient is aware of the disease, the precautions to 
be taken to prevent the triggers and the effective way 
of using the inhaler. Through education, the patient 
may be made aware of disease-triggering factors that 
aggravate the disease condition and proper training 
to use the inhaler. Using inhaler device medication 
correctly is an important task for patients suffering 
from asthma and COPD mainly for illiterate people. 
But proper education provided by the pharmacist 
to patients can improve the knowledge towards the 
disease, and inhaler usage technique and improves 
patient clinical outcomes[6].

In our study, 20 patients were enrolled. Among them, 
9 patients were with asthma, 8 patients were with 
COPD and 3 patients with both Asthma and COPD. 
All the patients were using the MDI. The mean age of 
the patients was 54±3 y. Predominantly asthma cases 
are seen in females and COPD cases were observed 
in males. Mainly females are more prone to asthma 
disease at the age of 19-74. Whereas males are more 
prone to chronic respiratory diseases such as COPD 
can occur at the age of 52-75 y.

Age and gender are important factors in the 
development of respiratory diseases.  Currently, 
bronchial asthma is affecting more than 300 million 
people worldwide. During childhood, boys have 
nearly twice the risk of developing asthma over girls 
but in adulthood, it shifts to female predominance[28]. 
To assess the influence of age on the precipitation of 
Asthma, a study was conducted by Maria C M and 
team through Asthma Call-back Survey in the United 
States population in 2013. In the study, about 12,216 
respondents had given feedback with reference to the 
age of onset of asthma in them. The findings reveal 
that the highest incidence was observed during, 1-14 
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patients in the control group were casually followed 
for a period of 1 mo. At the end of the study, a 
significant improvement was observed in the post-
education scores of the patients in the test group. Our 
study was an open-label study and education was 
provided to all the patients. Thus, a post-education 
score was shown significant improvement in all 
the patients. In the above study, the Inhaler usage 
checklist was also done along with FEV1 scores. 
Similar results were observed in the present study 
indicating the importance of patient education.

Although inhalers are the preferred method of 
medication delivery, evidence suggests that many 
patients are unable to use their inhalers effectively 
due to improper technique so patients must know 
the right way of their inhaler use. In another study 
conducted by Shammer et al.[14] with an aim to assess 
the patient’s ability to use their inhalers properly, 
identify the most common error made, assess 
the benefit of single education sessions, compare 
the property of the use between the primary and 
secondary clinics patients, determine which type of 
the inhaler devices is associated with more errors, 
and to identify the association between the inhaler 
technique and the disease control. In this non-
randomized interventional study using three inhaler 
types metered-dose inhalers, the inhaler technique 
was evaluated by a scoring system before and after 
a single session of training. The results reveal that 
the current education about inhaler techniques was 
not sufficient. The response to a single session of 
education was higher with a high level of education, 
urban area, and specialized respiratory centre. Better 
disease control with a better score. After training, the 
younger patients have a higher score. The authors 
have concluded the study the patients need more 
training and single class of training can be beneficial 
but need follow-up to see if this effect need to be 
maintained. 

Similar findings were also observed in another study 
conducted by Shrestha et al.[15] and her colleagues 
on inhaled medication usage in COPD patients. 
The researchers assessed and trained on the inhaler 
technique through video demonstration. 8 item 
inhaler checklist was employed at baseline and the 
final follow-up after 3 mo. The final findings suggest 
that the mean percentage of pre counselling score 
was 44.43 % and the post counselling score was 
86.4 % with a statistically significant improvement. 
Relatively poor technique and best technique were 
seen at baseline and immediately after counselling 

genetic factors. About 15-20 % of COPD cases are 
due to occupational exposures to pollutants at the 
workplace, and biomass smoke during lifetime. To 
assess the prevalence and incidence of COPD by 
age, sex and smoking status, the Rotterdam Study, 
a population-based cohort study was conducted with 
25 y of follow-up[30]. The study findings suggest that 
the overall incidence rate of COPD in the Rotterdam 
Study was approximately 9/1000 per y, with a higher 
incidence in males and in smokers. The proportion of 
never smokers among COPD cases is substantial and 
higher in females than in males. 

KAP are very important in successful management 
of any disease. Prevention of asthma attacks is one 
of the major challenges of public health. Sufficient 
knowledge and positive attitudes and correct practices 
are crucial for the prevention of exacerbations. In our 
study we educated the patients about how to use an 
inhaler, knowledge about the disease and lifestyle 
changes these factors play an important role and 
showed a high impact on results after the post-test. 
The pre-counselling KAP score at the baseline was 
7.1 and the post-education KAP score was 12.31 
(p<0.005). This enhancement was mainly due to 
education. In a study conducted in Khartoum[31] 

Sudan to assess the KAP of mothers in controlling 
the asthma symptoms in their children, the findings 
suggest that mothers having education in high school 
or more showed a better understanding of the disease 
management and symptoms control in their children.   

The baseline Inhaler Usage Check List score was 2.1 
and after counselling the patients and follow-up, the 
post-counseling inhaler usage check list score was 
5.83 (p<0.005) showing a statistically significant 
improvement. In our study, the baseline inhaler 
check list score was found low in the study patients 
indicating that the patients had poor knowledge 
about disease and inhaler usage. Proper training for 
patients and follow-ups shows an improvement in 
patient inhaler usage. Some studies have shown that 
structured education for patients may help them to 
use inhalers correctly. Another study conducted by 
Kumar et al. [32] studied the influence of pharmacist-
provided counselling on disease, medication usage, 
inhaler usage technique and adherence behaviour on 
therapeutic outcomes. The study was a randomised 
control study. A total of 106 patients were distributed 
in to control (54) and test (52). A validated KAP 
questionnaire was administered at baseline to assess 
the pre-education KAP followed by the provision 
of structured education to test group patients and 
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respectively which slightly deteriorated after 2 w. 
Regular counselling and assessment with suitable 
teaching aids can improve the inhalation technique 
of COPD patients. 

In the present study, the pre-counselling pulmonary 
function test, FEV1 score was 55.85 and the final 
follow-up score was 70.25 showing a statistically 
significant improvement. This suggests the influence 
of counselling on inhaler usage technique, which 
significantly improved the therapeutic outcomes and 
thereby the clinical outcomes. Similar findings were 
demonstrated in study by Kumar et al.[32].

All the findings have shown a positive impact of 
counselling on KAP scores, inhaler usage technique 
and FEV1 scores. In our study, the majority of patients 
with asthma and COPD were illiterate and do not 
know how to use an inhaler correctly. Therefore, 
pharmacist education and care for patients is an 
important step to minimize disease progression and 
improve symptom control and health-related quality 
of life. The study findings demonstrated the same in 
our study.
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