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ABSTRACT

Objective: Incorrect usage of inhaler devices might have a significant influence on the clinical effectiveness of the drug delivered. This issue is poorly 
addressed; hence, the study was designed to investigate the knowledge and ability of the health-care professional student community to use inhaling 
devices.

Methods: A questionnaire was constructed and piloted before carrying out the study. The health-care professional students were taken as the sample. 
The data obtained from the result of the survey were subjected to proper statistical analysis using SPSS software, and a statistical significance level 
of 0.05 was considered.

Results: Analysis of the data obtained from the study reveals that a significant difference was observed between the proper usage of the inhaling 
device and how the health-care professional student community executed the steps in its use. Their knowledge of cleaning pressurized metered-dose 
inhalers, storage, and the use of pictograms in patient counseling were also not well established.

Conclusion: Inefficient usage of inhalers may lead to insufficient drug delivery and hence to insufficient lung deposition. Regular reinforcement and 
assessment of correct inhalation technique for health professionals and caregivers are an essential component of successful asthma management. 
Therefore, appropriate and continuous educational programs enhancing health professionals’ ability and knowledge of using inhaled devices are 
highly recommended for giving of proper inhalation technique, thus ensuring more successful drug delivery.

Keywords: Chronic obstructive pulmonary disease, Inhaler devices, Pressurized metered-dose inhalers, Inhalation technique, Asthma.

INTRODUCTION

The inhalation route of drug delivery allows smaller doses to be used, 
offers a more rapid onset of action, and has a better safety-to-efficacy 
ratio compared to systemic therapy as therapeutic agents enter directly 
to the lungs. Administration of aerosolized drugs is most commonly 
performed using delivery devices such as pressurized metered-dose 
inhalers (pMDIs) and dry-powder inhalers (DPIs). Extensive research 
is going on various pulmonary drug delivery systems like DPI of 
controlled release products, micro/nanomedicines, and liposomes for 
the treatment of life-threatening disorders [1].

The preferred route of drug delivery for chronic obstructive pulmonary 
disease (COPD) and anti-asthma drugs is by inhalation. In a developing 
country like India, acute exacerbation of COPD cases is a major cause 
of health-care utilization and hospital admission [2]. The asthma-
related costs and morbidity are high despite the advanced treatment 
and management guidelines; this may be ascribed to various factors 
including the inappropriate inhalation technique [3]. Taking into 
consideration the predicted increase in mortality and morbidity 
due to COPD, the cost of treatment will cause a substantial economic 
burden in a populous country like India. The formulation of a strategy 
to tackle these imminent crises is of vital importance [4]. It has been 
revealed by surveys and studies that metered-dose inhalers and PMDIs 
are frequently misused and that their improper usage by health-care 
personnel has led to the intricacy of using the device by patients which 
results in therapy failure [5-8]. The pMDI is still the most commonly 
prescribed inhaler device worldwide even though most patients are not 
skilled enough to use it correctly [9-15]. This may be attributed to the 
fact that pMDIs require good coordination of patient inspiration and 

inhaler activation to ensure proper inhalation and deposition of drug 
in the lung [15]. The results of studies and surveys also indicated that 
the counseling provided by the health-care professionals brought good 
compliance in patients with COPD in terms of the knowledge, attitude, 
and practice; these factors significantly influenced the therapeutic 
outcome [16,17].

It is patient’s right to be educated correctly in the self-administration 
of inhaled medication, and for this, it is imperative that the health-care 
professionals who have a role in patient education are confident and 
have a grasp of the correct technique [18]. This issue is poorly addressed, 
and hence, this study was designed to investigate the knowledge 
and ability of the health-care professional student community to use 
inhaling devices.

…�THODS

The study was conducted at Sharada hostel, Indira hostel, and in Acharya 
Compound of Manipal University, Manipal. Health-care professionals’ 
students in their final year or internship who consented to participate 
in the study were included in the investigation. A total of 100 students 
(79 females and 21 males) participated in the study. The participants 
were students from various courses in which the majority of students 
were from MBBS (39%) followed by the pharmacy (35%), nursing 
(23%), and physiotherapy (3%). Non-health-care professional students 
were excluded. A cross-sectional design was applied for the study.

A questionnaire was constructed based on appropriate studies and 
piloted to be used as a tool for this study. It included general information 
such as the use of inhalers by health-care professional student in their 
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practice/day activity in asthma/COPD wards, their knowledge about usage 
of metered-dose inhalers with or without spacer, if the use of inhalers 
was included/taught in their academic/practice study, their advice for 
asthmatic patients regarding the proper use of inhaled medications, and 
if they liked to have pictorial representation on demonstration of inhaler 
usage to teach the patients. The questionnaire also contained queries 
regarding the health-care professionals’ knowledge regarding the usage 
(Table 1), storage, and cleaning of different types of inhalers.

The questionnaire was given to the participants and asked to return 
the same after filling it. The data obtained from the result of the survey 
were subjected for suitable statistical analysis (Descriptive statistics, 
SPSS software 16th version)

RESULTS

The results indicate that 96 % of students were aware of the usage of 
inhalers. 71 % of the health care professional students are aware of 
the usage of metered dose inhalers with or without spacers and that 
71 % of students in their academics were taught about the usage of 
the inhaler (Figs. 1 2). Only 80% were aware of washing the inhaler 
(spacer) after use, and most of them replied that the use of pictograms 
was very much useful for correct usage, for better understanding and 
also for increasing the compliance (Fig. 3). 

DISCUSSION

Petite studies have been conducted for the evaluation of health-care 
professional’s student’s knowledge and ability to use different inhaled 

medications in India. No matter how efficacies the medicines in the 
inhalation device may be, poor inhalation technique may cause it to be 
ineffective [19]. The health-care team must train their patients for the 
correct use of inhaled medications. Therefore, they should be able to 
practice the different inhalation techniques accurately to educate their 
patients correctly. As the concept of pharmaceutical care is evolving, the 
health-care professional should recognize the ethical responsibilities 
toward their patients. Proper patient counseling and education of their 
medicines is one of them. The present study identified some issues 

Table 1: Questions related to participants knowledge on steps 
in the usage of the inhaler

S. No Questions
6a Shake the inhaler well before use
6b Remove the cap of inhaler and spacer while using
6c Connect spacer with the inhaler
6d Put mouthpiece between teeth without biting and close 

the lips
6e Breathe out gently before taking inhalation
6f Hold spacer and press down canister
6g Breathe in slowly and deeply then hold breath for 10 s
6h Remove spacer from the mouth
6i Breathe out gently
6j Remove the inhaler from the spacer
6k If an extra dose is needed wait for 1 min
6l Replace cap and disassemble spacer
6m Gargle mouth with the spacer

Fig.1: Participants’ response to queries

Fig. 2: Participants’ knowledge on steps in the usage of the inhaler
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where the participants are found to be less knowledgeable; hence, 
health-care professional’s team should offer some crucial tips through 
patient education and counseling sessions. Examples of these tips are 
the correct ways to operate an inhaler, the ideal storage conditions, 
washing, and drying of pMDIs. Participating professionals strongly 
favour demonstrating inhalers use to patients via pictograms and model 
devices. In addition, it has been establishing by a study that awareness 
about the inhaler technique may further decline if not reviewed on a 
routine basis [20]. The health-care providers who are responsible for 
instructing patients on the correct technique are unable to perform the 
procedure correctly themselves, indicating the need for regular formal 
training in academics as well as in clinical practice.

CONCLUSION

Incorrect inhalation technique is common among asthma/COPD 
patients. This study reveals that therapeutic failure is due to lack 
of exposure to this type of instrument usage among health-care 
professional students to demonstrate the technique correctly. It 
strongly suggests that education of health-care professional students 
in inhalation techniques is essential for the therapeutic success of any 
asthma/COPD.
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