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COPD is a common, preventable, and treatable disease 
that is characterized by persistent respiratory symptoms 
and airϐlow limitation that is due to airway and/or alveolar 
abnormalities usually caused by signiϐicant exposure to 
noxious particles or gases and inϐluenced by host factors, 
including abnormal lungs development {Global Initiative for 
Chronic Obstructive Lung Disease [2]. 

COPD is the major cause of chronic morbidity and is 
predicted to be in the 7th rank of global burden of diseases 
in 2030 [3]. The estimated prevalence of COPD is 4% - 20% 
worldwide in adults over 40 years of age and 6.3% in the Asian 

Introduction
Background

Noncommunicable disease (NCDs) kills 41 million people 
each year, equivalent to 71% of all deaths globally. Each year, 
more than 15 million people die from an NCD between the ages 
of 30 and 69 years. Seventy-seven percent of all NCD deaths 
are in low- and middle-income countries. Chronic Obstructive 
Pulmonary Disease (COPD) is the third leading cause of death 
worldwide, causing 3.23 million deaths in 2019. Nearly 90% 
of COPD deaths of under 70 years of age occur in low- and 
middle-income countries (LMIC) [1]. 

Abstract
Background: Chronic Obstructive Pulmonary Disease (COPD) is a major cause of illness 

and death worldwide, and inhalers are often used to manage its symptoms. However, patients’ 
ability to use inhalers correctly is crucial for the effectiveness of treatment.  Incorrect technique 
can lead to poor management of the disease and limit the effectiveness of the medication. 
This study aimed to assess the inhalation technique of patients with COPD who visited a 
teaching hospital in Chitwan.

Methodology: A descriptive cross-sectional study was conducted among patients with 
COPD who had been using a dry powder inhaler through a rotahaler device for at least 1 
month and were attending the Medicine and Respiratory OPD of the teaching hospital in 
Chitwan. A convenience sampling technique was used to select a total of 103 participants. An 
observational checklist was used to assess inhalation technique, and a structured interview 
schedule was used to collect socio-demographic information. Descriptive statistics were used 
to analyze the obtained data in SPSS version 20 for Windows.

Findings: The mean age of the 103 respondents was 70.1 ± 9.56 years, and 62.1% of them were 
female. While 78.6% had observed a demonstration of the inhalation technique, only 5.8% of the 
respondents performed the inhalation technique correctly, and 94.2% performed it incorrectly. 
Only 22.3% of the participants were able to perform at least one critical step of the inhalation 
technique. The most commonly observed errors included placing the mouthpiece between 
the lips and teeth (20.4%), breathing out through the mouth (21.4%), and inhaling the powder 
forcefully and deeply (26.2%).

Conclusion: Patients with COPD attending the teaching hospital in Chitwan exhibited 
incorrect inhalation technique, which can affect the effectiveness of medication and disease 
management. Healthcare providers should emphasize critical steps and common mistakes to 
ensure that patients receive maximum benefi t from their medication.

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.jprr.1001072&domain=pdf&date_stamp=2025-08-08
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The devices that are generally used for the inhalation 
of drugs among COPD patients in Nepal are dry powdered 
inhalers (DPIs), pressurized metered-dose inhalers (pMDIs), 
and mist inhalers. DPIs commonly used in Nepal include 
rotahaler, diskus, and revolizer. The use of DPI for its 
treatment without appropriate consideration of the patients’ 
ability to use it correctly has become a critical challenge for 
effective treatment [15]. 

Correct use of an inhalation device is an important part 
of managing COPD and also a major factor in attaining better 
clinical control and a higher quality of life [16-18]. Adhikari 
Baral [15] has shown that 77 % of patients undergoing 
inhalation treatment through the use of a DPI do not use the 
correct inhalation technique. Poor inhaler technique remains 
a signiϐicant problem with several contributing factors, 
including the device itself, the patient, the healthcare provider, 
technology, and policy [17]. Patients may face challenges 
in using DPI because of age, comorbid conditions, personal 
perceptions, and beliefs about therapy [19].

Incorrect inhaler use is a major issue for COPD therapy since 
it can reduce therapeutic impact, resulting in poor symptom 
control, in poor drug delivery, decrease inhaler use [20-23], 
while patients may receive treatment, the therapeutic value is 
poor due to a lack of correct breathing technique teaching and 
training [19]. Though inhaler technique is crucial, it is poorly 
recognized and instruction is not given adequately, resulting 
in suboptimum control of disease [24]. In patients with COPD, 
improper inhaler technique is linked to a 50% higher risk of 
hospitalization, more emergency department visits, and more 
oral corticosteroid use. Regardless of the device’s type, user 
errors are common [25].

Statement of problem

COPD is the third leading cause of death worldwide, 
accounting for 3.23 million deaths in 2019 [1]. The death rate 
for COPD has sharply grown in recent years, notably in elderly 
women, with a threefold increase among women under 75 
years [26]. COPD is primarily managed with inhaled drugs, 
with inhaler devices serving as the primary delivery method 
for these medications [21,27].

Correct inhalation technique and medication adherence 
are considered the cornerstone in the management of COPD, 
as it is a chronic illness [28]. Inhaler devices require the 
patient’s understanding and maintaining their proper use to 
ensure consistent optimal drug delivery into lower respiratory 
airways [21,27]. 

Poor inhaler technique remains a signiϐicant problem with 
several contributing factors, including the device itself, the 
patient, the healthcare provider, technology, and policy [17], 
the patient’s age [29], sex [30], education [31], the type of 
inhaler used [20], or the use of multiple inhalers [32]. 

Incorrect use of inhaler devices is linked to worsening 

population. In addition, it is considered as 4th most common 
cause of hospitalization and the most economic burden 
among chronic diseases in elderly patients [3]. Hospital-
based prevalence showed that COPD comprises 43% of non-
communicable diseases and 2.56% of all hospitalizations in 
Nepal [4].

In both developed and developing countries, smoking 
is the leading cause of COPD. Ninety percent of people who 
have COPD are smokers or former smokers, where 20 to 
30% of people are chronic smokers [5] Along with cigarette 
smoke, houses in developing countries are frequently under-
ventilated, putting families at risk of inhaling fumes from 
burning fuel for cooking and heating. There could also be a 
genetic predisposition to COPD. A protein called alpha-1-
antitrypsin deϐiciency affects up to 5% of persons with COPD 
[6].

The three cardinal symptoms of COPD are dyspnea, chronic 
cough, and sputum production, and the most common early 
symptom is exertional dyspnea. Less common symptoms 
include wheezing and chest tightness. However, any of these 
symptoms may develop independently and with variable 
intensity [7]. Approximately 62% of patients with moderate 
to severe COPD report variability in symptoms (e.g., Dyspnea, 
cough, sputum, wheezing, or chest tightness) over the day or 
week-to-week; morning is typically the worst time of day [8] 

COPD is a progressive illness that cannot be cured 
completely; however, therapeutic management can delay its 
progression [9]. Inhaled long-acting bronchodilators, beta-
agonists, and/or muscarinic antagonists, whether or not they 
are combined with inhaled steroids, have been suggested 
in treatment guidelines to avoid COPD exacerbations [10]. 
Inhaled medication offers signiϐicant advantages over oral 
therapy because it permits active molecules to be delivered 
directly to the site of action. They allow for high drug 
deposition in the lungs while lowering systemic bioavailability, 
lowering the risk of systemic adverse drug reactions [11]. The 
patient’s inhalation ϐlow, the aerosol velocity, and the inhaled 
medication particle size are the three most critical parameters 
that determine inhaled drug deposition within the airways, 
which inϐluence the amount of medicine delivered to the 
target site [12].

The most often utilized inhaler devices for drug 
administration in the treatment of COPD are pressurized 
metered dose inhalers (pMDIs) and dry powder inhalers 
(DPIs) [13]. Bell and colleagues developed the ϐirst DPI in 
1971 to provide therapy to COPD patients. Since then, a 
variety of DPI devices for the treatment of COPD patients have 
become available, each with its unique set of instructions 
and ‘bespoke’ inhaling maneuver. DPIs are divided into three 
groups based on their design: single-dose, multiple-dose, and 
‘active’ or power-assisted DPIs. DPIs have the beneϐit of not 
requiring coordinated activation [14]. 
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health outcomes, including a higher risk of hospitalization 
and inadequate disease control [33-35]. The effectiveness 
of drug administration may be impacted by errors in device 
use, resulting in far less treatment of COPD, which can trigger 
multiple episodes of acute exacerbation, which are linked to 
several morbidities and mortalities [36]. 

Understanding and assessing their device-use errors are 
considered essential in the management of COPD, as they help 
with an effective patient intervention, and also new devices 
can be developed to prevent typical mistakes related to the 
regular use of inhalers and to fully deliver inhaled medication 
[28]. Hence, evaluation of inhalation technique is essential. 

F ew studies have been conducted in Nepal which are in 
Pokhara [15,37], Dhulikhel [38], Chitwan [39] and Kathmandu 
[24] where only 3.9%, 7.7%, 11.4%, 5.7%, 37% patients 
performed correct inhalation technique respectively which 
showed most of the patients performed inhalation technique 
incorrectly. Hence, to understand the common errors 
that patients make while using their inhalers and develop 
strategies to improve technique for the effectiveness of the 
medications, a researcher has shown interest in assessing 
inhalation technique among patients with COPD.

Objectives of the study

General objective: To assess the inhalation technique 
among patients with COPD visiting a teaching hospital in 
Chitwan.

Speci ic objectives: To ϐind out the status of inhalation 
technique among patients with COPD.

To determine the factors associated with the inhalation 
technique among patients with COPD.

Signifi cance of the study

The result of this study could be a guide to health care 
providers to improve their instruction and demonstration 
on dry powder inhalation with more focus on frequently 
committed errors. 

This result would be helpful for hospitals to develop 
and enforce a health teaching protocol for COPD patients, 
which includes clear instructions and demonstration and re-
demonstration on the use of the DPI.

The ϐindings of the study would be used as a source 
of baseline for future researchers to conduct research in 
different places.

Research question 

What was the inhalation technique adopted by patients 
with COPD visiting a teaching Hospital of Chitwan?

Conceptual framework

Figure 1 shows the theoretical framework for the study, 

which is based on modiϐied Roy’s Adaptation model. This 
model views a person as an open system who responds to 
environmental stimuli such as focal, contextual, and residual. 
Focal stimuli represent an immediate and confronting 
cause, contextual stimuli are the other stimuli of the human 
system identiϐied as having a positive or negative inϐluence 
in a situation, and the residual stimuli are those internal or 
external factors whose current effects are unclear. In humans, 
there are two sub-systems, i.e., regulator and cognator, 
within the coping mechanism & four modes (physiological, 
self-concept, role function, and interdependence). These 
two sub-systems constitute adaptive modes for coping with 
the different stimuli (focal, contextual & residual) through 
the help of chemical, neural &endocrine activities as well 
as by learned, experienced. Outputs of the human adaptive 
system are the behavioral responses that can be both external 
and internal and become feedback to the system and to the 
environment. The output responses of the system can either 
be adaptive responses or ineffective responses [40]. 

In this framework, the researcher considered patients 
with COPD as an adaptive system that had input, process, 
and output. Patients interact and respond to environmental 
stimuli. Patients’ environment had focal stimuli such as disease 
condition and treatment related variables (duration of disease 
diagnosed, duration of inhaler use, follow up), contextual 
stimuli such as inhalation related information related factors 
(verbal instruction on dry powder inhalation, demonstration 
and re-demonstration on inhalation technique, number 
of demonstration/re-demonstrations received, source of 
inhalation instruction) and socio-demographic variables (age, 
sex, residence, education, occupation) that contribute to the 
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Figure 1: Conceptual Framework on Inhalation Technique among Patients with 
COPD based on Roy Adaptation Model.
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effect of focal stimuli. The residual stimuli, such as medication 
adherence, family support, have not been studied and included 
in the study.

When patients react to their stimuli, the coping process 
often gets stimulated, and behavioral responses to inhalation 
medications are reϐlected. The status of inhalation technique 
has been observed in terms of output, such as adaptive 
and maladaptive responses. If COPD patients adapt to 
their stimuli, they perform correct inhalation technique, 
whereas if maladapted, incorrect technique is observed. 
The maladaptive response will send feedback to the stimuli 
again and will trigger the stimuli to act upon the system and 
improve inhalation technique among patients with COPD, 
thus improving sufϐicient drug delivery to the lungs.

Variables

Research variable: Inhalation Technique

In luencing variables:

Socio-demographic variables:

Age

Sex

Residence

Education

Disease and treatment variables

Duration of Disease Diagnosed

Duration of inhaler use

Inhalation related information received factors

Verbal Instruction on Inhalation Technique

Demonstration and re-demonstration on the Inhalation 
technique

Number of instructions received

Instructions on each follow-up visit 

Health personnel who provided information

Operational defi nitions

COPD patients: Those patients who were clinically 
diagnosed to have COPD (Forced expiratory volume in 1 
second (FEV1)/forced vital capacity (FVC) ratio of less than 
0.7 on spirometry) according to GOLD criteria, receiving 
inhaler for minimum of one month and visiting General 
medicine and Respiratory Unit of Chitwan Medical College-
Teaching Hospital (CMC-TH).

Inhalation technique: It refers to step-wise performance 
of the dry powder inhalation technique through a rotahaler 

device by patients with COPD. It was assessed using an 
observational checklist consisting total of 11 steps (3 critical 
steps and 8 general steps). Each statement was rated to 0 to 
1, where 0- incorrectly performed and 1-correctly performed. 
Total score ranged from 0 to 11.

Status of inhalation technique: It was deϐined as 
the measurable performance of an individual’s inhalation 
technique during the administration of a prescribed 
medication, as assessed by a healthcare professional. The total 
score was calculated by summing the scores of all items and 
was further classiϐied into two categories according to Poudel 
et al. [39] as:

Correct technique (Performing at least 90% of total steps, 
including 3 critical steps)

Incorrect technique (Performing less than 90% of total 
steps) 

Literature review
Introduction

This chapter presents the literature on the status of 
inhalation technique among patients with COPD. Online as 
well as manual searches were made to locate the relevant 
literature. In this literature review, various sources were 
used by the researcher. The electronic databases PubMed 
and Google Scholar were searched to gather the most recent 
related literature. The reviewed literature is presented and 
organized in chronological order. 

Review of related literature

COPD is a complex, slowly progressing condition [41] that 
reduces airϐlow and causes disruption of the pulmonary tissue 
as a consequence of chronic inϐlammation [36,42]. Any patient 
who exhibits symptoms of cough, sputum production, or 
dyspnea, as well as a history of exposure to risk factors for the 
condition, should be evaluated for COPD. Spirometry provides 
proof of the diagnosis. A partially irreversible airϐlow limitation 
is conϐirmed by the existence of a postbronchodilator FEV1 of 
80% of the expected value and a FEV1/FVC 70% [43]. 

Inhalation of harmful particles has an impact on the 
pathogenesis of COPD [44] and may result in persistent 
inϐlammation that worsens the prognosis for COPD [45]. 
Both epithelial cells and alveolar macrophages are activated 
by these chemicals, and they release proinϐlammatory 
cytokines and proteases such as neutrophil elastase and 
matrix metalloproteinases (MMPs), which are involved in 
inϐlammation. Degradation of elastin and disintegration of the 
alveolar wall result from neutrophil elastase release [44].

Chest tightness, dyspnea, and a protracted and productive 
cough are the hallmarks of the COPD clinical course [41]. 
The existence of life-threatening systemic problems [41], 
such as stroke and ischemic heart disease [46], which are 
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linked to a progressive reduction in lung function and can 
signiϐicantly affect quality of life, as well as an aggravation of 
the disease’s symptoms, are characteristics of the disease’s 
progression [47]. Patients who continue to experience 
exacerbations despite receiving either dual bronchodilator 
therapy or a LABA/ICS combination are advised to use 
triple inhaled therapy, according to GOLD [48]. Three 
medications are used in triple inhalation therapy: an inhaled 
corticosteroid (ICS), a long-acting β2-agonist (LABA), and 
a long-acting muscarinic antagonist (LAMA). Budesonide/
Formoterol/ Glycopyrronium, Beclometasone/Formoterol/
Glycopyrronium, and Fluticasone Furoate/ Vilanterol/ 
Umeclidinium are the three ICS/LABA/LAMA ϐixed-dose 
combinations (FDCs) that are currently offered [2]. 

High drug deposition may be achieved in the lungs through 
inhalers, thus leading to more effectiveness and decreased 
systemic effects [49]. It promotes high bioavailability of the 
therapeutic drug (10 - 200 times better than gastrointestinal 
delivery) and is unaffected by dietary variation, extracellular 
enzymes, and patient-to-patient metabolic variations; hence, 
direct delivery of pharmaceutical therapy via inhalation is a 
promising strategy in pulmonary illnesses [50]. However, 
patient- and particle-related factors, including airway size, 
particle density, pathological changes affecting airway lumen 
patency, respiratory patterns, and lung clearance systems, 
can inϐluence the deposition of medication molecules into the 
lungs. As a result, these elements may have an impact on how 
effectively inhaled medicines provide treatment [51].

Patients’ improper inhaler technique remains a problem 
[52], and even experienced patients frequently mishandle 
their device [34]. Errors in inhaler handling and non-
adherence might inϐluence drug delivery and reduce the 
effects of treatment [21,53]. Inhaler mistakes were linked 
to worse disease outcomes in individuals with asthma or 
COPD. Studies have shown that poor adherence and inhaler 
misuse were linked to poor disease control and a higher risk 
of hospitalization, ER visits, oral steroids, and antibiotics [54].

A descriptive cross-sectional study was conducted among 
300 asthma/COPD patients to evaluate inhaler techniques 
in order to identify common errors in Turkey. Out of 300 
patients, 70.2% used their inhaler incorrectly. The most 
common mistake found was ‘failing to breathe out before 
inhalation’ for all types of devices (for MDI: 66.7%, and 
for DPI: 71.1%). The study concluded that the misuse of 
inhalers was high. Hence, the study concluded that all medical 
professionals should focus on those factors that affect inhaler 
use and should evaluate inhalation technique at each follow-
up visit [55].

A study was conducted to determine the prevalence and 
possible determinants of incorrect inhaler technique in COPD 
subjects with common inhalers in Egypt, among 180 COPD 
subjects, which showed that incorrect inhaler techniques 

were highly prevalent among COPD subjects (80%). Lack of 
experience, certain inhaler types, female gender, and older age 
are found to be the signiϐicant factors for incorrect technique 
[56].

An institutional-based, prospective study was conducted 
among 250 COPD patients in India to compare the techniques 
of inhalational device use before and after training the patients 
suffering from COPD, which revealed that most patients used 
their inhaler devices inappropriately regardless of pMDI 
or DPI, although the majority (92.4%) of the participants 
were conϐident in using their inhaler device. Only 7.8% of 
Rotahaler® patients and 4.5% of Revolizer® patients were 
able to complete all of the steps correctly. This study further 
discovered that patients with more education performed the 
inhaler device technique more correctly [57].

A cross-sectional study aimed to assess knowledge and 
practice of dry powder inhalation among 100 patients with 
COPD in the Bihar region showed that a minority (4%) of the 
patients demonstrated the use of the rotahaler correctly, while 
most (96%) of them performed the steps incorrectly. The most 
commonly performed error among Rotahaler users was not 
exhaling before inhalation, followed by the inability to hold 
one’s breath for 10 seconds. The study concluded that there 
is importance of health care personnel for demonstration and 
re-demonstration of the technique for dry powder inhalation 
to the patients at each follow-up visit to ensure the correct 
inhalation technique [58].

A hospital-based cross-sectional study was conducted 
among 120 participants to evaluate the technique of use 
of metered dose inhaler and dry powder inhaler technique 
among bronchial asthma and COPD patients attending a 
tertiary health care center in South India. Findings showed 
that only 8.64% of respondents performed all the steps 
regarding the proper technique of inhaler use. The common 
errors performed were holding the breath for 10 seconds or 
for as long as breathing out fully (61.14%), followed by placing 
the mouthpiece between teeth (33.3%) [59].

A cross-sectional interventional study was conducted by 
Thakkar, et al. [60] in India to determine the effectiveness and 
outcomes of educational inhaler technique counselling in India 
among 120 patients attending a respiratory OPD. Findings 
showed that 11.67% of patients had poor inhaler technique, 
58.33% had moderate inhaler technique, and only 30% had 
good inhaler technique. The majority of the DPI patients made 
an error while breathing out and placing their lips around 
the mouthpiece tightly and breathing in deeply through the 
device (34.38%) and holding the breath for 5-10 sec, and then 
breathing out (28.13%).

A cross-sectional study was conducted among older 
patients with asthma or chronic obstructive pulmonary 
disease among 130 patients in Portugal to assess the inhaler 
technique in older patients, which showed that poor inhalation 
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technique among the respondents. The study showed that 
71.6% of them performed the inhalation technique in the 
wrong way, with 31.1% not performing critical steps. Hence, 
the study concluded that while assessing risk assessment 
in old-aged groups, focus should be on inhalation technique 
(focusing on dose activation and end pause) and adherence, 
smoking, respiratory comorbidities, and cognitive impairment 
[29].

Sanauallah, et al. [61] conducted a cross-sectional study 
to assess the steps of inhalation technique; satisfaction, 
preferences, perception, and practice of different types of 
inhalers among 765 patients with COPD in Pakistan, which 
showed that there is poor practice of inhalation technique 
among COPD patients. Only 6.3% of patients could perform 
seven correct steps of inhalers. The most frequently performed 
errors were breathing out, fully and gently (88.4%), followed 
by breathing out from the mouthpiece (94.7%). The study 
concluded that poor inhaler technique was highly present 
among the respondents, and the errors were not signiϐicantly 
associated with types of inhaler devices (MDI vs. DPI). 

Adhikari Baral [15] conducted a cross-sectional study 
in Pokhara, Nepal, to assess knowledge and practice of dry 
powder inhalation among COPD patients, which showed 
that only a few of the respondents correctly practiced the 
inhalation technique (3.9%) (n = 204). The least correctly 
performed steps were exhaling to residual volume, keeping 
the mouthpiece between teeth and lips, breathing in again, 
and holding breath for 10 seconds (4.9%). Almost all (99%) 
respondents had received verbal instructions on inhalation 
technique. However, only 13.2% of the respondents had 
observed a demonstration of the dry powder inhalation 
technique from health care professionals. 

Suthar, et al. [62] conducted a prospective interventional 
study on “Assessment of inhalation techniques in 60 COPD and 
asthma patients using metered dose inhaler and rotahaler” 
in India, which showed that more than half (58.35%) of the 
COPD patients and 53.39% of the asthma patients failed to 
use the inhaler device correctly. Among them, rotahaler was 
found to be mostly used inhaler device (68.3%), and there was 
a signiϐicant improvement in rotahaler use after providing 
intervention education to the participants (p = 0.04).

A descriptive observational study was conducted among 
66 patients to assess inhalation technique and to evaluate 
the need for pharmaceutical intervention in respiratory 
pathologies in Spain. Findings revealed that about half of 
the patients performed the inhalation technique incorrectly, 
despite the fact that 88.5% had already received training on 
inhalation technique. Older patients had a poorer inhaling 
technique. The medical staff’s inhalation technique training 
appears insufϐicient, since it is critical to create awareness 
about the importance of health education for patients and 
their use of inhalers, which requires a scheduled follow-up 
and technical feedback acquired from the patient assessment 
[63].

A descriptive study was conducted in Manipal Teaching 
Hospital, Pokhara, among 101 patients with COPD or Asthma 
to assess the correct technique of rotahaler inhalation. Only 
29.7% of the patients receiving rotahaler demonstrated all 
steps correctly, while 70.3 of % patients made at least one 
error during inhaler technique. Despite the fact that rotahaler 
use is more common and easier than other inhaler devices, the 
study showed that incorrect rotahaler use is common among 
COPD patients. It indicates that patients on long-term inhaled 
medicine should be examined and instructed on how to utilize 
their inhaler regularly [37].

A pre–post interventional study was conducted by 
Poudel, et al. [39] in a teaching hospital of Nepal among 
174 asthma and COPD patients to evaluate the beneϐit of 
hospital pharmacy intervention on the current status of the 
dry powder inhaler (Rotahaler) technique and the factors 
associated with the correct use. Findings showed that 
only 5.7% of the patients performed the correct Rotahaler 
technique, and the most common errors observed were failure 
to breathe out gently before inhalation (98.8%) and failure to 
hold breath for about 10 seconds after inhalation (84.8%). 
Factors affecting appropriate technique were found to be age, 
previous instruction, patient’s education level, and sources of 
instruction.

A descriptive cross-sectional study was conducted to 
assess rotahaler inhalation technique among 100 patients 
with COPD in Kathmandu University Teaching Hospital 
using rotahaler for at least one year by Sapkota and Amatya 
[24]. Findings showed that only 37.0% of the respondents 
performed the correct inhalation technique. The commonest 
error performed by respondents was not exhaling fully 
(61%), 59% failed to hold their breath after inhalation, and 
one quarter (25%) of respondents were unable to breathe 
in through the mouth deeply. This study has highlighted the 
importance of implementing health education initiatives that 
focus on commonly recognized faults. To guarantee proper 
inhaler technique, arrangements should be made for the 
health personnel to regularly participate in training and re-
demonstrations. 

A quasi-experimental research conducted in Dhulikhel 
Hospital, Nepal by Shrestha, et al. [38] to evaluate the inhalation 
technique among 100 COPD patients using dry powder device 
and the effect of patient education on it showed that majority 
(88.6%) of patients who utilized dry powdered inhaler (DPI) 
devices used their inhaler incorrectly, performing at least one 
important step incorrectly and more than half of the patients 
(58.33%) did not get instruction on inhalation technique with 
a DPI device.

A prospective interventional study was conducted among 
50 patients with COPD and asthma to evaluate the effectiveness 
of the inhalation techniques of Rotahaler in Nepal. The study 
showed that only 4 % of the patients could perform critical 
errors. The most incorrectly performed step was holding the 
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breath for 5 seconds (16%), followed by breathing out fully 
(20%). The most correctly performed steps were found to be 
holding the rotahaler at the base with one hand, pulling back 
the mouthpiece (98%), followed by closing the mouthpiece 
of the rotahaler ϐirmly (90%). The study has concluded that 
intervention on inhaler technique has a signiϐicant effect 
on patients’ knowledge that helps for a better therapeutic 
outcome [64]. 

Roggeri, et al. [65] conducted a real practice study 
to estimate the potential economic impact on the Italian 
National Health Service (INHS) due to inhalation errors in 
patients switching devices without adequate training among 
200 COPD patients and 200 asthma patients. The ϐindings 
of the study showed an increase in health-care resource 
consumption associated with inhaler misuse, including 11.5 
hospitalizations, 13 ER visits, 19.5 antimicrobial courses, and 
47 corticosteroids per year. The study concluded that inhaler 
device misuse is linked to a decrease in disease control and 
an increase in healthcare resource consumption and expenses 
due to insufϐicient training or non-consented switching of 
inhaled drugs.

Capanoglu, et al. [66] conducted a study in Turkey among 
171 respondents to evaluate inhaler technique, adherence 
to therapy, and their effect on disease control using metered 
dose or dry powder inhalers. Findings showed that 57.8% 
were using their inhaler device correctly. Frequency of correct 
use was higher among males, for younger patients, and for 
patients who got training 3 times or more. The most frequent 
errors for DPI were exhale to residual volume (51.9%) and 
holding the breath for 10 seconds when inhalation is complete 
(32.6%). The study concluded that repetitive training about 
device usage may contribute to an improvement in inhaler 
technique.

A prospective cross-sectional study conducted to evaluate 
inhaler use technique in COPD patients in Thailand by Pothirat, 
et al. [31] found that almost two-thirds of patients (74.8%) 
performed at least one step incorrectly (n = 103). Inhalation 
technique in COPD patients without face-to-face training 
was mostly unsatisfactory, especially in patients with low 
education levels. Face-to-face inhalation technique training 
signiϐicantly increased the compliance for the inhalation 
technique.

Pun, et al. [67] conducted a study in Nepal to assess the 
inhalation technique in 100 COPD patients using Metered-
Dose Inhaler and Rotahaler at a Tertiary care Hospital. 
Findings revealed that 84% of them do not use their Rotahaler 
correctly, whereas only 9% successfully utilized their 
MDI and 14.0% correctly used their Rotahaler. This study 
also showed the signiϐicant relationship between age (p = 
0.049), educational status (0.002), occupation (0.032), and 
experience with rotahaler inhalation use (0.048). The most 
common mistakes performed by rotahaler users were not 

exhaling to residual volume (84% and not holding breath for 
5 seconds (69%). Hence, this study concluded that the right 
use of inhalers is critical to the effectiveness of COPD therapy, 
which can be achieved through training, verbal instruction, 
technique assessment, and reassessment. 

Arora, et al. [68] conducted an observational study among 
300 COPD patients to evaluate and analyze the technique of 
use of the inhalation device in India. Findings revealed that 
only 7.7% were using the devices properly without any errors. 
Maximum errors were observed in those using MDI (94.3%), 
followed by DPI (82.3%) and MDI with Spacer (78%), while 
70% users of Nebulizer committed the least number of errors. 
The most common errors of DPI users were insufϐicient 
acceleration (52.31%), followed by not inhaling deeply 
enough (36.92%) and poor seal around the mouth (29.23%). 
This study concluded that health care providers’ education 
plays a signiϐicant part in enhancing inhaler technique and 
compliance. Competent device handling training may not 
only greatly enhance symptom control but may also enable 
dose reduction and, in the long run, a reduction in overall 
prescription costs.

Luiza, et al. [69] conducted a study on knowledge and 
technique for using inhalation devices among 60 asthma 
patients and 60 COPD patients in Brazil. The ϐindings of the 
study showed that the majority of the patients claimed to 
understand how to use inhalation devices; however, 94.2% 
made at least one error, which indicates that their method 
was ineffective and highlights a gap between knowledge and 
practice. As a result, simply asking patients if they know how 
to utilize inhalation devices is insufϐicient. To reduce errors 
and improve therapy, practical actions should be taken.

A descriptive cross-sectional study was conducted in the 
Netherlands to determine the prevalence and determinants 
of an incorrect inhalation technique among 558 primary care 
patients with asthma and COPD. Findings showed 24.2% of 
patients made at least one critical error in their breathing 
method. Patients who used Rotahaler/ Spinhalers were more 
likely to have an incorrect inhalation technique (37.1%) than 
those who used Diskhalers (3.8%) or Cyclohalers Inhaler 
Ingelheim (10.5%) and Turbuhalers (31.4 %), and MDI users 
(30.0%). The type of inhaler used was the most powerful 
predictor of the wrong inhaling technique. Treatment in a 
group practice and a poor emotional quality of life were also 
signiϐicant predictors [20].

Beerendonk, et al. [70] conducted a descriptive cross-
sectional study in the Netherlands among 316 patients 
suffering from asthma or COPD to evaluate how patients 
utilized their metered-dose inhaler (MDI) or dry powder 
inhaler (DPI), showing that 88.9% made at least one mistake 
in the inhalation technique. The most common skill error 
performed was not inhaling medicine slowly after activation 
of the canister (69.6%). The study concluded that education 
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and checkups of inhalation technique should be provided by 
health care personnel and should be considered as a standard 
and routine procedure.

Summary of reviewed literature

Aerosol therapy is preferred in the treatment of COPD. 
The ability of patients to correctly perform the inhalation 
techniques determines the therapeutic success. Incorrect 
inhalation technique has been a major issue in COPD, as the 
therapeutic value is poor due to incorrect breathing technique 
and training, causing a 50% higher risk for hospitalization, 
exacerbations, and frequent hospital visits. Various studies 
in different settings have shown that the majority of patients 
with COPD perform the inhalation technique incorrectly. 
Similarly, only a few studies have been conducted in the 
central region of Nepal to determine inhalation technique 
among COPD patients. Patients’ practices might vary 
according to their region and geographic areas. Many COPD 
patients from different geographical areas are referred to 
Chitwan for further treatment. Hence, the study has focused 
on determining the correct inhalation technique status among 
patients with COPD to bridge the gaps. 

Research methodology
Study design

A descriptive cross-sectional research design was 
adopted to assess inhalation technique among patients with 
COPD visiting a Teaching hospital in Chitwan. This design is 
appropriate to measure the practice of inhalation technique 
among patients with COPD in broader aspects. 

Study setting 

This study was conducted in Chitwan Medical College 
-Teaching Hospital (CMC-TH), Bharatpur, Chitwan. This is 
a tertiary care, 750-bedded hospital where the medicine 
department provides general and specialized services. This 
hospital has advanced health infrastructure with specialized 
doctors in pulmonology and internal medicine. 

Study population

The population of the study was those patients diagnosed 
with COPD and visiting the outpatient department of Medicine 
and the Respiratory unit of CMC-TH. There were 129 
outpatients diagnosed with COPD attending the Medicine and 
Respiratory OPD from 2022/03/01 to 2022/06/01.

Inclusion criteria

Those COPD patients who were clinically diagnosed to have 
COPD according to GOLD criteria (FEV1/FVC ratio of < 0.70), 
using dry powder inhalation through a rotahaler device for a 
minimum of 1 month and visiting at medicine and respiratory 
unit of CMC-TH were included in the study. 

Exclusion criteria

Those COPD patients who did not give consent and patients 

who were severely ill and mentally unstable were excluded 
from the study.

Sampling

Sample size: A needed sample size was calculated using 
Cochrane formulae [71] taking 37% prevalence (p = 0.37) of the 
study entitled “Assessment of rotahaler inhalation technique 
among patients with chronic obstructive pulmonary disease 
in a teaching hospital of Nepal” [24], population correlation 
coefϐicient (q = 1-0.37 = 0.63), 95% conϐidence level (z = 1.96), 
allowable errors 5% (d = 0.05), and the total number of COPD 
patients in the last 3 months (N = 129). For the initial sample 
size (n0), following Cochran’s formulae [71] was used:

nₒ = (Zα/2) ² pq/d² [71]

= (1.96) ²x (0.37) x (0.63)/ (0.05) ²

= 358.19 = 359

Furthermore, for a deϐinite population following formulae 
were used:

o

0

nn n 11+
N



where N number of patients with COPD

nₒ = Initial sample size

Now, 
359n (359-1)1+
129



 
Sample (n) = 95.09 = 95

8% non-response error = 8% = 8.24 = 8

Total required sample = 103

Sampling technique: Non-probability convenience 
sampling technique was used to select the desired sample. 
Those patients who met the study criteria during the data 
collection period were taken as the study sample. 

Research instrument

A structured interview schedule and observational 
checklist were developed by the researcher herself based 
on an extensive literature review. The research instrument 
consisted of two parts: 

Part I consisted of questions related to socio-demographic 
information, disease & treatment-related variables, and health 
care providers-related variables (Appendix).

Part II consisted of an observational checklist to assess 
the inhalation technique among patients with COPD. An 
observational checklist was constructed based on guidelines 
developed by GINA and manufacturer Cipla Pvt Ltd, Mumbai, 
India. It consisted of a total of 11 steps (3 critical steps and 
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8 general steps). Total score was 0 - 11. Each statement was 
rated to 0 to 1, where 0- incorrectly performed and 1-correctly 
performed (Appendix).

Content validity of the instrument was established by an 
extensive literature review and consultation with the research 
advisor and subject experts. Firstly, the instrument was 
developed in the English language. Then it was translated into 
Nepali version with the help of language experts, and again 
was translated into English version through third-person 
translation. 

Pre-testing of the instrument was done to test the 
feasibility of the tool among 13 patients with COPD attending 
the Medicine and Respiratory OPD of CMCTH, who were 
excluded from the ϐinal study. The research instrument was 
modiϐied and ϐinalized on the basis of the pretesting results. 
Treatment-related factors were modiϐied on the basis of 
pretesting results. Questions like the number of medications 
taken daily, medications taken daily, and understanding the 
disease condition by family members were excluded on the 
basis of pretesting results. 

Ethical considerations

Proposal approval was obtained from the Thesis Committee 
of the School of Nursing, Chitwan Medical College (P) Ltd, and 
ethical approval was taken from Chitwan Medical College-
Institutional Review Committee (CMC-IRC). Administrative 
approval for data collection was also taken from the hospital 
director of Chitwan Medical College-Teaching Hospital by 
submitting a request letter from the School of Nursing.

Written informed consent was taken from each respondent 
before data collection to ensure their willingness to participate 
in the study. Dignity was maintained by giving the option to 
discontinue from the research study at any time without any 
penalty. Privacy was maintained during data collection by 
interviewing them in a separate room or corner of the OPD 
using a curtain or screen. Conϐidentiality was maintained 
by not disclosing the information to others and giving a 
code number instead of a name. In addition, participants 
received demonstrations and re-demonstrations of inhalation 
technique after completion of data collection, one by one. 

Data collection procedure

First of all, respondents were identiϐied through their OPD 
tickets. The objectives of the study and the data collection 
process were explained to them to gain their cooperation. 
The respondents were assured of the conϐidentiality of their 
information, and they were informed that their information 
would be kept conϐidential and would only be used for the 
study purpose.

Data were collected by the researcher herself from 19th 
June, 2022 AD to 19th July, 2022 AD using an interview schedule 
in Nepali language using the Nepali version instrument. An 
observational checklist was used to observe the inhalation 
technique among respondents. Data were collected before 

respondents visited their doctor. Each respondent was 
observed one by one. The average time for each respondent 
was about 10 - 15 minutes. Data was collected during OPD 
time (8 am - 4 pm). The hospital number was also used as the 
responder’s identiϐication number to avoid repetition of data 
during the data collection period.

Privacy was maintained during data collection by 
interviewing them in a separate room or corner of the OPD using 
a curtain or screen. First, socio-demographic characteristics, 
disease and treatment, and health care provider-related 
information were collected using an interview method. Then, 
respondents were asked to demonstrate their inhalation 
technique through their rotahaler device. The Rotahaler 
device was brought by respondents themselves or else 
provided at the hospital if not self-bought. Placebo rotacaps 
developed by the Cipla company were provided to them. The 
inert substance used in placebo rotacaps was typically lactose 
powder (15 mg), which was a commonly used substance in 
the pharmaceutical industry and has a long history of safe 
use [72,73]. Those placebo rotacaps were produced by an 
intention for demonstration through Rotahaler/ Revolizer 
only and were not to be swallowed. The placebo rotacaps were 
accepted to provide patient education on inhalation technique 
by the ethical board committee of CMC-TH, which had been 
using them at CMC-TH for 6 years. 

Data analysis procedure

All the collected data was checked, reviewed, and organized 
daily for its completeness, consistency, and accuracy. The 
collected data were coded and entered into IBM SPSS 20.0. The 
data was analyzed by using descriptive statistics in terms of 
frequency, percentage, mean, median, standard deviation, and 
inter-quartile range for the socio-demographic information, 
disease and treatment related variables, health care related 
information, and practice regarding inhalation technique. 

Findings of the study
This chapter deals with the analysis and interpretation 

of the data collected. A descriptive cross-sectional study was 
conducted among patients with COPD using the Rotahaler 
device attending a teaching hospital, Chitwan. A total of 
103 samples were selected using a convenience sampling 
technique. Data were collected using an observational 
checklist and structured interview schedule.

The obtained data were analyzed using descriptive statistics 
and interpreted on the basis of the objectives of the study. 
The ϐindings are presented in Tables 1-7. Socio-demographic 
information, disease and treatment-related information, and 
rotahaler device-related information are presented in Table 3. 
Inhalation-related information received and related variables 
are presented in Table 4. Stepwise practice of the inhalation 
technique of patients with COPD and the status of inhalation 
technique is presented in Tables 5,6. 
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Table 1: Socio-demographic Information of the Respondents.
Variables Number Percent

Age Group in Years
Young adulthood (19 to 39)
Middle adulthood (40 to 64)

Old adulthood (65 and above)
Mean (+ S.D) =70 .19 (+ 9.56), Minimum=34 years, 

Maximum = 92 years

1
21
81

1.0
20.4
78.6

Gender
Male

Female
39
64

37.9
62.1

Place of Residence
Urban 
Rural

46
57

44.7
55.3

Ethnicity
       Brahmin/Chhetri

Janjati
Others*

65
19
19

63.1
18.4
18.4

Religion
       Hindu

       Other than Hindu **
97
6

94.2
5.8

Marital Status
Married

Widow/Widower
Divorced

65
32
6

63.1
31.1
5.8

Family Type
Nuclear

Joint
33
70

32
68

Educational Status
Literate 
Illiterate

13
90

12.6
87.4

Educational level (n=13)
Basic education

Secondary education
9
4

69.2
30.8

Previous Occupation
Household chores

Agriculture
Service & Business

46
42
15

44.7
40.8
14.5

Involved in Work Currently
Yes
  No

57
46

55.3
44.7

Smoking Status
Smoker (>100 cigarettes and smoked in the last 28 days)

Ex-smoker (>100 cigarettes and not smoked in the last 28 days)
Non-smoker (Has not smoked 100 cigarettes in their lifetime 

and currently does not smoke)

14

72

17

13.6

69.9

16.5
*Muslim, Yadav, Kurmi, Baniya, Sunar, Pariyar, ** Buddhist, Christian & Islam 

Table 2: Disease and Treatment Related Information of Respondents.
Variables Number Percent

Duration of disease diagnosed
<1 year

1-5 years
>5 years

2
47
54

2.0
45.6
52.4

Duration of inhaler use
<1 year

1 to 3 years
>3 years

13
54
36

12.6
52.4
35

Dif iculty in taking inhaled medications
Yes
No

23
80

22.3
77.7

Experience with the side effects of medicine
Yes
No

4
99

3.9
96.1

Perceived bene its of treatment to improve the 
condition

Yes
No

89
14

86.4
13.6

Presence of co-morbidities
Yes
No

64
39

62.1
37.9

Type of co-morbid conditions (n = 64)
Diabetes Mellitus

Hypertension
Hypothyroidism

Pneumonia & Prostatomegaly

30
42
10
5

46.8
65.6
15.6
5.0

Follow-up visit 103 100

Table 3: Rotahaler Device Related Information of the Respondents.

Variables Number Percent

Substance used to clean a rotahaler 
Detergent

Soap
       Tap Water

4
7

92

89.3
6.8
3.9

Frequency of cleaning the Rotahaler device 
       Once a week

       Once a month
       Once every 6 months

Once a year

51
43
4
5

49.5
41.7
3.9
4.9

Storage of Rotahaler
Cool place away from moisture

Direct sunrays    
92
11

89.3
10.7

Table 4: Inhalation Related Information Received by the Respondents.

Variables Number Percent

Instructions on DPI technique received 103 100

Number of instructions received on inhalation technique 
to date

One time
      Two or more times

     (Median = 2, IQR = 4-2, Maximum = 10 times, 
Minimum = 1 time)

24
79

23.3
76.7

Received demonstration of inhaler technique from health 
personnel 

      Yes
      No

81
22

78.6
21.4

Re-demonstration of inhalation technique in front of 
health personnel

Yes
No

54
49

52.4
47.6

Regular instruction is received on each follow-up visit
Yes
No

35
68

33.9
66.1

Person from whom information on inhalation was 
received
Doctors
Nurses

Pharmaceuticals

89
4

10

86.4
3.9
8.7

Table 5: Stepwise Practice of Inhalation Technique among the Respondents.

S. N Steps
  Correct 

Performance 

Number Percent

01 Hold the Rotahaler vertically such that the ϐin is not 
directly below the rotacap hole. * 96   93.2

02
Insert the rotacap in the rotacap hole with the 

transparent end facing down such that the top end of the 
rotacap is level with the top of the rotacap hole.

99 96.1

03
Hold the mouthpiece ϐirmly with one hand and rotate the 
base with the other hand such that the ϐin separates the 

two halves of the rotacap. *
88 85.4

04 Breath out through the mouth. 22 21.4

05 Place the mouthpiece between the lips and the teeth; 
keep the tongue from obstructing the mouthpiece. 21 20.4

06 Close the lips tightly around the mouthpiece. 62 60.2

07 Inhale powder forcefully and deeply. * 27 26.2

08 Remove the Inhaler from your mouth and hold your 
breath for 10 seconds. 45 43.7

09 Breathe out away from the mouthpiece of the inhaler 
slowly. 83 80.6

10 Open the inhaler and discard the empty capsules. 77 74.8

11 Rinse your mouth with water after using of inhaler. 49 47.6

*Critical steps
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Table 1 reveals that out of 103 respondents, most 
(78.6%) of the respondents were 65 years and above age 
group with a mean age of 70.19 (± 9.56) years. Majority of 
respondents (62.1%) were female, nearly two third (63.1%) 
were Brahmin/Chhetri ethnicity, 94.2% followed Hinduism, 
63.1% were married and only 12.6% of respondents were 
literate (12.6%). Nearly half of the respondents’ occupation 
was homemaker (44.7%), followed by agriculture (40.8%), 
whereas nearly half of the respondents (44.7%) were not 
involved in any kind of occupation recently. In addition, the 
majority of the respondents were ex-smokers (69.9%), and 
13.6% were still smoking cigarettes.

Table 2 shows that more than half of the respondents 
(52.4%) were diagnosed with COPD for more than 5 years, 
and 52.4% of them had been receiving Rotahaler as their 
treatment for 3 years. Most (77.7%) of the respondents 
reported that they did not experience any difϐiculties in taking 
inhaled medicines. Almost all of them did not experience any 
side effects with medicine (96.1%), and 86.4% had perceived 
the treatment beneϐits. Majorities (62.1%) of the respondents 
had co-morbidities, among which the common co-morbid 
conditions were hypertension (65.6%) and diabetes mellitus 
(46.8%). The majority (83.5%) of the respondents had their 
health insurance.

Table 3 shows that most of the respondents stored their 
rotahaler device in a cool place (89.3%) and also cleaned their 
device with tap water (89.3%). Only half of the respondents 
(49.5%) cleaned this device every week.

Table 4 shows that cent percent of the respondents 
reported that they received instructions on inhalation 
technique, the maximum number of instructions received 
was 10 times, and a minimum of 1 time. Most (76.7%) of 
the respondents received instructions two or more times on 
inhalation technique, and 78.6% of the respondents observed 
a demonstration of inhalation technique performed by health 
personnel. Just more than half (52.4%) of the respondents re-
demonstrated the inhalation technique by self in front of the 
health care personnel. The respondents received information 
on inhalation from doctors (86.4%), whereas the least (3.9%) 
received information from nurses. 

Table 5 reveals that almost all of respondents performed the 
step of holding the rotahaler vertically (93.2%) and inserting 
rotacap into the rotacap hole correctly (96.1%) Most of the 
respondents performed the step of holding and rotating the 
base such that the ϐin separates the two halves of the rotacap 
(85.4%) and breathing out away from the mouth piece slowly 
(80.6%). Less than half (43.7%) of the respondents removed 

the inhaler and held breath for at least 10 seconds, and 47.6% 
rinsed their mouth with water after inhaler use. However, 
the least respondents carried out the steps like placing the 
mouthpiece between the lips and teeth (20.4%), breathing out 
through the mouth (21.4%), and inhaling powder forcefully 
and deeply (26.2%). 

Table 6 shows that only 5.8% of the respondents 
demonstrated the inhalation technique correctly, whereas 
94.2% performed an incorrect inhalation technique.

Discussion, conclusion and recommendations
This chapter deals with the summary of the ϐindings, 

discussion, conclusion, limitations, implications, and 
recommendations of the study. The major ϐindings are 
discussed in this chapter with comparison to other studies 
identiϐied from a review of the literature’s ϐindings. It also 
deals with the recommendations for future use in light of the 
limitations of the study. 

Discussion

This study was designed to assess the rotahaler inhalation 
technique among patients with COPD visiting the Medicine 
and Respiratory OPD of CMC-TH. 

Socio-demographic and health related 
information: Regarding socio-demographic information, 
majorities (78.6%) of patients were 65 years and above 
(78.6%), female (62.1%), and belonged to Brahmin/ Chhettri 
ethnicity (63.1%). Nearly two-thirds (63.1%) of them were 
married, and still 13.6% were current smokers. Most of the 
respondents (87.4%) were illiterate, and nearly half (44.7%) 
had not been involved in any occupation recently. 

On disease-related information, just half of the respondents 
(52.4%) had suffered from COPD for more than 5 years, 35% 
had been using an inhaler for more than 3 years, and the 
majority (77.7%) felt difϐiculty in taking inhaled medications. 
This ϐinding is consistent with the ϐindings of the study done 
by Poudel, et al. [39] in Nepal, which showed that 76.3% felt 
easy to use COPD medicines through an inhaler. Two-thirds 
(62.2%) of the patients had co-morbid conditions, and the 
most common conditions were hypertension (65.6%) and 
diabetes mellitus (46.8%). These study ϐindings are from the 
study conducted by Suthar, et al. [62] in India, which also 
showed hypertension as the commonest comorbid condition 
in COPD (44%), followed by diabetes mellitus (13%).

In this study, cent percent of the patients had received at 
least one verbal instruction, and this is almost consistent with 
the study done by Poudel, et al. [39] in the same institution, 
which revealed that almost all (95.4%) of the respondents 
had received instructions from a health care professional. The 
increase in the percentage of respondents receiving verbal 
instructions in inhalation technique is due to the efforts of 
health workers and institutions over the years to educate each 

Table 6: Status of Inhalation Technique among Respondents
Status of Inhalation Technique Number Percentage

Correct (>90% with 3 critical steps) 6 5.8
Incorrect (<90%) 97 94.2

Total 103 100
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respondent on inhalation technique [39]. An individualized 
educational intervention using hands-on inhalation technique 
demonstrations helps patients to use their inhalers more 
effectively [74]. However, only 78.6% of them had observed 
a demonstration on the inhalation technique performed by 
health personnel. Nearly half (47.6%) of the respondents did 
not get the opportunity for re-demonstration in front of health 
personnel. In addition, the majority (66.6%) of the patients 
reported that they were never rechecked on their inhalation 
technique during their follow-up visits. Furthermore, 
the study reported that repetition, demonstration, and 
simpliϐication form the foundation of effective inhaler training 
[75]. It is vital to frequently review technique and reinforce 
education because inhaler technique might deteriorate once 
instruction has been completed [76]. This current study 
shows the actual status of inhalation technique and the most 
frequently committed errors by patients, hence, highlighting 
the importance of regular assessment and reinforcement of 
correct inhalation technique for successful inhaler usage. 

Rotahaler inhalation technique: The present study 
ϐindings on inhalation technique are quite concerning, as they 
revealed that only 5.8% of the respondents used their inhaler 
correctly. This might be due to patients’ lack of curiosity or 
learning attitude, and their negligence or inability to read 
the instruction pamphlet given with the drug package. This 
ϐinding is consistent with a study conducted by Shrestha, et 
al. [38] in Nepal, where only 11.4% of users use their inhalers 
correctly. Dry powder inhalation is widely used in clinical 
practice; however, several studies have shown that a minority 
of patients use inhalers correctly, with ϐigures ranging from 
5.7% [39] to 37% [24]. Evidence also showed that increased 
drug consumption, adverse events, frequent exacerbations, 
and hospital admissions can be consequences of improper 
inhalation technique, causing more difϐiculty in controlling 
the disease [77]. Although cent percent of the respondents 
received instructions from health personnel in this present 
study, almost all of the respondents demonstrated incorrect 
inhalation technique, which might indicate the inadequate 
instructions provided by the health providers. 

In this study, 94.2% of the patients used the rotahaler 
device incorrectly by performing at least one critical step 
error. Among 11 steps, the least performed steps identiϐied 
were placing the mouthpiece between the lips and teeth 
(20.4%) and breathing out through the mouth (21.4%). 
Similarly, a study done by Poudel, et al. [39] showed that only 
23.5% of the users were able to exhale residual volume [39]. 
In contrast, the study conducted by Maya and Shakya [37] 
in Nepal showed that the most common errors performed 
were removing the rotahaler from the mouth and holding 
breath for 5 - 10 seconds (53.5%). The discrepancies in the 
ϐindings might have been attributed to the respondent’s 
socio-demographics, different instrumentation, and sample 
size. The failure to exhale before inhalation hinders the 
forceful and deep inhalation, resulting in insufϐicient drug 

release and low lung deposition [39]. Sapkota and Amatya 
[24] showed that only 41% of the respondents hold their 
breath after inhalation. Similar ϐindings were observed in the 
current study, where 43.7% hold their breath for 10 seconds. 
This result can be attributed to poor instructions, lack of 
supervision, and follow-up checks by health care providers. 
Only 47.6% of the respondents rinsed their mouth with 
water after using of inhaler. Similar ϐindings were reported 
by Sapkota and Amatya [24], where 51% of the users did not 
rinse their mouth after inhaler use. 

In regard to critical steps, more than three-fourths 
(77.7%) of the respondents could not perform one or more of 
the critical steps. Moreover, only 22.3% of them performed all 
critical steps, in which the most performed step was holding 
the rotahaler vertically (93.2%) and holding the mouthpiece 
ϐirmly with one hand and rotating the base with the other 
hand (85.4%), whereas the least performed step was inhaling 
powder forcefully and deeply (26.2%). This result was 
contradictory to the former study by Pun, et al. [67], which 
showed that more than half (58%) of the respondents inhaled 
powder forcefully and deeply. This inconsistency might be due 
to the quality of instruction given by health care providers and 
their emphasis on item skills. Instructions regarding inhalation 
technique should always be given by healthcare personnel, as 
patients’ improper inhaler usage may be a direct result of the 
healthcare providers’ insufϐicient teaching [34]. Hence, health 
care personnel must possess adequate knowledge and skill in 
inhalation technique for the proper delivery of instructions to 
the patients. 

The expertise and skills of the medical staff have a 
signiϐicant impact on the educational outcomes of the patients 
[78]. However, a study showed that prescribers’ knowledge 
of inhalers and inhalation techniques remains poor in Spain, 
where only 14.2% of physicians had adequate knowledge of 
inhaled therapy [79]. Hence, the focus should also be directed 
at educating health professionals regarding correct inhaler 
use [12]. In addition, errors in inhalation technique are more 
common in people ≥ 60 years old [80,81]. In the current study 
majority (87.4%) of the respondents were illiterate. Patients’ 
physical and cognitive limitations, a lack of preference for 
the right inhalation devices for them, as well as educational 
and sociocultural disparities, could be the main reasons for 
inappropriate inhalation device use. Inhalation technique can 
be improved by focusing on the errors performed by patients, 
and sessions should be repeated frequently because repetition 
always makes learning easier. An efϐicient method for 
enhancing inhaler technique is a checklist-based assessment 
and correction of the step-by-step procedure. 

This study also revealed that most of the patients were 
unaware of how to properly maintain their rotahaler devices, 
including storage of rotahaler in a cool place (89.3%) and 
cleaning them weekly (49.5%), and cleaning with tap water 
(89.3%). This research has underlined the need and necessity 
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of teaching interventions focusing on both inhaling technique 
and rotahaler device maintenance. 

Strength

One of the strengths of this study is the observation 
method of data collection using an observational checklist, 
which provides a real picture of the inhalation technique of 
patients with COPD.

Limitations

This study was a cross-sectional study conducted among 
COPD patients attending OPD who were using inhalers 
in a single setting only. Hence, the result has limited 
generalizability.

This study could not explore the factors associated with 
the inhalation technique of COPD patients because almost all 
patients with COPD are using an inhaler device incorrectly. 

Conclusion

Based on the ϐindings, it is concluded that very few patients 
with COPD are using their inhalers correctly, whereas most 
of them are using inhalers incorrectly. The most frequently 
performed errors on the steps are the inability to put the 
mouthpiece between the lips and teeth, followed by breathing 
out through the mouth and inhaling powder forcefully and 
deeply. Regular assessmen t and reinforcement of correct 
inhalation technique by health care personnel is essential 
for the effectiveness of the therapy and improved symptom 
control. 

Implications

The result of the study has generated information on the 
status of inhalation technique of the respondents, hence it can 
be used as a guide by health care providers for organizing an 
effective instruction program on inhalation technique. 

Recommendations

The ϐindings of the study showed only 5.8% of the 
respondents follow the correct inhalation technique, so health 
professionals need to be aware of it, and periodic education 
should be provided to all the patients using inhalers, including 
demonstration and re-demonstrations in order to provide 
effective instructions on correct inhaler use.

Further studies are recommended to evaluate the reason 
for incorrect inhalation technique and also to assess the 
knowledge and practice of health professionals in the proper 
use of inhalers.

A similar study can be conducted in multiple centers so 
that the ϐindings can be generalized.
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