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ABSTRACT 
Asthma is a common long-term inflammatory disease of the airways of the lungs characterized by episodic 

reversible airway obstruction, increased bronchial reactivity, and airway inflammation. COPD is a progressive lung 

disease condition that leads to chronically poor airflow, and if not treated properly, may eventually lead to premature 

death. Inhaled medication is the cornerstone of the pharmacological treatment of patients with asthma and COPD. 

Majority of patients with Asthma and COPD do not use their inhalers/ nebulizer correctly, and develop side effects 

with decreasing quality of life. The present study was conducted to assess the patterns of use of DPI, Pressurized 

MDI, nebulizer and their combinations in patients with Asthma, COPD or other pulmonary diseases. It was aimed to 

provide counseling to patients using inhalers and nebulizer regarding its proper use. Over a period of 4 months, 137 

questionnaires were filled. Majority of patients (17.5% out of 42.7%) were aged above 60 years and were using 

nebulizers. Most of the techniques for the use of inhaler were not properly implemented. Before the use of inhaler, 

majority of the patients (36.8%) inhaled air first; during the use of inhaler, patients (58.5%) instantly pressed the 
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canister of inhaler; and after the use of inhaler, most of the patients (59.1%) did not gargle their mouth with water. 

Almost all patients (94.1%) found the technique of the use of inhaler/ nebulizer to be easy and a higher number of 

patients (61.3%) were counseled for the proper use of inhaler/ nebulizer. 62.0% of patients did not develop side 

effects, where as 26.2% and 11.6% of patients respectively developed oral thrush and salivation of mouth or swollen 

tongue, after the use of inhaler/ nebulizer. Thus education should be provided by health care providers regarding 

proper use of devices so as to improve patient quality of life. 

Keywords: DPI, MDI, Nebulizer, COPD, Asthma 

 

 

INTRODUCTION 

Bronchial asthma and Chronic obstructive 

pulmonary disease (COPD) are the most common 

types of chronic respiratory diseases.
 
[1] Asthma is a 

chronic inflammatory disorder of airways 

characterized by reversibility of airflow obstruction, 

either spontaneously or following bronchodilator 

therapy which is associated with symptoms of 

episodic wheezing, difficulty in breathing, chest 

tightness, and cough associated with sputum 

production.
 

[2] Whereas, Chronic obstructive 

pulmonary disease (COPD) is characterized by 

obstruction of airflow that is not fully reversible, is 

usually progressive and associated with an abnormal 

inflammatory response of the lungs to noxious 

particles or gases, primarily due to cigarette smoking. 

It can be associated with symptoms of exertional 

dyspnea, chronic cough, expectoration of sputum, 

and wheeze. Inhaled bronchodilators are generally 

recommended to provide symptomatic management.
 

[3] There is an increase in global burden of these 

diseases and is estimated that more than 500 million 

people suffer from it.
 
[4] It is estimated by World 

Health Organization (WHO) that chronic respiratory 

diseases represent 5% of total disease burden and 

8.3% of chronic disease burden worldwide, 

accounting for more than 4 million deaths each year.
 

[5] In order to increase prevention and optimize 

treatment of such diseases, more efforts should be 

made. [6] Moreover, the communication between the 

health-care professional and the patient regarding 

joint treatment decisions, taken by the asthma patient 

and the clinician together, seems to have a positive 

effect on adherence as well.
 
[9] 

To achieve optimal efficacy and safety, and for 

direct delivery of the medication to the lungs, inhaled 

therapy is the mainstay of asthma treatment.
 

[7] 

Commonly used delivery systems include pressured 

Metered dose inhaler (MDI) with or without spacer, 

Dry powder inhaler (DPI) and nebulizer.
 

[8] 

However, up to 94% of patients with COPD and 

asthma do not use their inhalers correctly, and they 

require multiple education sessions to maintain their 

technique.
 

[7] The effectiveness of drugs for 

inhalation such as anticholinergic agents, ß2- agonists 

or corticosteroids, can be influenced by many factors 

including sex, age and education of the patient, 

duration of disease, type of inhaler used, proper 

inhalation technique or use of several inhalers. [10-

14] Many elderly people have poor inhalation 

technique because of medical problems such as 

weakness, arthritis or impaired dexterity or vision.
 

[15] Although patients may prefer use of an inhaler 

alone to be more convenient than that of nebulizer, 

the combination of treatment modalities offers 

potential advantages. Such a regime could provide 

the benefits of additional symptom relief offered by 

the nebulizer, as well as the greater amenity of 

allowing the inhaler to be used when patients are 

away from home during the day.
 
[3] 

Because of inconsistency in results between 

various studies conducted worldwide, the present 

study was conducted to explore and assess the 

patterns of use of DPI (Accuhaler, Disk haler, Hand 

haler and Turbuhaler), Pressurized MDI, nebulizers, 

DPI versus pressurized MDI, DPI versus nebulizers, 

Pressurized MDI versus nebulizers and the 

comparison of all the three (DPI, Pressurized MDI 

and nebulizer). It was also aimed to provide 

counseling to all the patients using inhalers and 

nebulizer regarding its proper use in order to prevent 

and minimize side effects so as to improve patients’ 

quality of life. 

 

MATERIALS AND METHODS 

Setting and design 

A prospective observational study was performed 

in Pulmonology Department at Princess Esra 

Hospital, Owaisi Hospital and Research Center for a 

period of 4 months (September 2017- December 
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2017). A well-defined questionnaire form was 

developed and patients were inquired about their 

pattern of use of Inhalers. An Informed consent form 

was signed up by patients prior to filling the 

questionnaire form. Patients were counseled about 

the correct way of using and handling Inhalers if any 

error was observed.  

Inclusion/ Exclusion criteria 

Patients diagnosed with Bronchial Asthma, 

COPD or other pulmonary ailments, for which they 

were prescribed DPI, MDI or Nebulizer were 

enrolled in the study irrespective of their ages. 

Patients undergoing other treatment apart from DPI, 

MDI or Nebulizer were excluded from the study.  

Sources of data 

The questionnaire form comprised of 

Demographic data (Gender, Age), educational level, 

diagnosed condition, diagnosis time, Severity of 

disease; techniques before, during and after use of 

inhaler, ease of using inhaler/ nebulizer, counseled by 

a professional about the use of inhaler/ nebulizer; and 

the side effects post use of inhaler or nebulizer.  

Patients were enlisted based on the use of DPI, 

MDI, Nebulizer,  DPI and MDI, DPI and Nebulizer, 

MDI and Nebulizer; DPI, MDI and Nebulizer (all 

three simultaneously). Questions not applicable to 

patients using nebulizers were excluded from the 

calculations and were tagged as N.A. as shown in 

Table-1. 

Statistical analysis 

Data analysis was performed using Microsoft 

Excel Software and percentages were calculated 

using electronic calculator. 

 

RESULTS 

 A total of 137 patients were enrolled in the 

study, out of which 23 patients were using 

DPIs; 34 were using MDIs; 40 were using 

Nebulizer; 3 were using both DPI and MDI; 10 

were using both DPI and Nebulizer; 24 were 

using both MDI and Nebulizer; and 3 were 

using all of them (DPI, MDI and Nebulizer) 

simultaneously. A total of 52 (37.9%) male and 

85 (62.0%) female patients were taken into 

study.  

 Majority of patients using DPI (7.2%) were 

observed in the age group of 41-60 years, 

Majority of MDI users (8.0%) were in the age 

group of 31-40 years and that of nebulizer 

(17.5%) were above 60 years of age. Among the 

pattern of combined use of inhalers, maximum 

patients (8.7%) were observed to be using MDI 

with nebulizer. Highest number of patients 

(29.1%, n=40) were observed to be using 

nebulizer when compared to other groups. 

Majority of patients were suffering from 

bronchial asthma (84%) while 7.8% patients had 

COPD and 7.1% patients had other pulmonary 

problems.  

 Most of the patients in this study (29%) had 

respiratory problems since 1 to 5 years. The 

disease activity was severe in 61.6% and 

moderate in 37.8%.  

 Most of the techniques for the use of inhaler 

were not properly implemented. Before the use 

of inhaler, majority of the patients (36.8%) 

inhaled air first; during the use of inhaler, 

patients (58.5%) instantly pressed the canister of 

inhaler; and after the use of inhaler, most of the 

patients (59.1%) did not gargle their mouth with 

water.  

 Few correctly used inhalation techniques were 

proper holding of canister of inhaler in the 

mouth (95.8%), holding the breath for 10 

seconds after inhaling the drug (60.8%) and 

exhaling the air slowly from mouth after the use 

of inhaler (57.7%).  

 Almost all patients (94.1%) found the technique 

of the use of inhaler/ nebulizer to be easy and a 

higher number of patients (61.3%) were 

counseled for the proper use of inhaler/ 

nebulizer.  

 62.0% of patients did not develop side effects, 

where as 26.2% and 11.6% of patients 

respectively developed oral thrush and 

salivation of mouth or swelled tongue, after the 

use of inhaler/ nebulizer.  

 Most of the patients in the present study were 

uneducated (54.3%) when compared with those 

of high schooling and above qualifications in 

education (45.3%).  

 Patients in the current study were inquired about 

the counselling provided by the health care 

providers. It was noted that counselling was 

provided only during the initial use of device. 
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As their duration of disease progressed, patients 

started using the devices in a less organized 

manner, which lead to inefficient management 

of their condition.  

 

 
 

Figure-1: Overview of the use of inhaler, nebulizer and its combinations 

 

Table-1: Statistical analysis of results of patients using Inhalers and Nebulizer 

                    

                     Characteristics 

DPI 

 

(N=23) 

MDI 

 

(N= 34) 

 Neb. 

 

(N=40) 

DPI,MDI 

 

(N=3) 

DPI,Neb 

 

(N=10) 

MDI,Neb. 

 

(N=24) 

DPI,MDI,Neb. 

 

(N=3) 

 

Gender Male 

Female 

 

8.0% 

8.7% 

9.4% 

15.3% 

9.4% 

19.7% 

0.7% 

1.4% 

2.1% 

5.1% 

8.0% 

9.4% 

0% 

2.1% 

 

 

Age (Years) 

1-17 

18-30 

31-40 

41-60 

>60 

 

0% 

2.9% 

2.1% 

7.2% 

4.3% 

0.7% 

2.1% 

8.0% 

6.5% 

7.2% 

0% 

1.4% 

5.8% 

4.3% 

17.5% 

0.7% 

0% 

0% 

0.7% 

0.7% 

0% 

2.1% 

0% 

1.4% 

3.6% 

0% 

0% 

2.1% 

6.5% 

8.7% 

0% 

0% 

0% 

1.4% 

0.7% 

 

 

Educational level 

No School 

High school/ less 

College 

College graduate 

 

13.4% 

6.1% 

0% 

4.1% 

15.4% 

10.3% 

4.1% 

5.5% 

 

 

N.A. 

 

3.0% 

0% 

0% 

0% 

4.1% 

4.1% 

2.0% 

0% 

15.4% 

6.1% 

2.0% 

1.0% 

3.0% 

0% 

0% 

0% 

 

Diagnosed 

Asthma 

COPD 

10.9% 

3.6% 

22.6% 

0.7% 

24.0% 

2.1% 

2.1% 

0% 

6.5% 

0.7% 

16.0% 

0.7% 

2.1% 

0% 

17% 

25% 

29% 

2% 

7% 

18% 

2% 

Use of Inhaler,Nebulizer and its combinations 

DPI

MDI

Nebulizer

DPI and MDI

DPI and Nebulizer

MDI and Nebulizer
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condition Others 

 

2.1% 1.4% 2.9% 0% 0% 0.7% 0% 

 

 

Diagnosis time 

< 1 month 

1 month- 1 year 

1-5 year 

6-10 year 

>10  year 

 

2.9% 

5.8% 

3.6% 

1.4% 

2.9% 

1.4% 

8.7% 

8.0% 

2.1% 

4.3% 

8.0% 

6.5% 

8.0% 

1.4% 

5.1% 

0% 

0% 

0% 

0.7% 

1.4% 

0% 

0% 

2.9% 

2.1% 

1.4% 

0% 

2.1% 

5.1% 

6.5% 

3.6% 

0% 

0% 

1.4% 

0.7% 

0% 

Severity of disease Moderate 

Severe 

 

10.3% 

13.4% 

16.4% 

18.5% 

 

N.A. 

 

1.0% 

2.0% 

2.0% 

8.2% 

6.1% 

18.5% 

2.0% 

1.0% 

 

Before use  

of inhaler 

Inhale air 

Exhale air 

Breath in and out 

 

12.3% 

5.1% 

6.1% 

11.3% 

13.4% 

10.3% 

 

N.A. 

 

 

2.0% 

0% 

1.0% 

 

6.1% 

4.1% 

0% 

5.1% 

11.3% 

8.2% 

0% 

1.0% 

2.0% 

 

 

During use 

 of inhaler 

 

 

 

Press canister and 

wait 

Press again 

immediately 

 

6.1% 

17.5% 

15.4% 

19.5% 

 

N.A. 

 

2.0% 

1.0% 

8.2% 

2.0% 

7.2% 

17.5% 

2.0% 

1.0% 

Hold the mouth 

piece properly 

Did not hold the 

mouth piece 

properly 

 

22.6% 

1.0% 

32.9% 

2.0% 

 

N.A. 

 

3.0% 

0% 

10.3% 

0% 

23.7% 

1.0% 

3.0% 

0% 

 

 

 

 

After use  

of inhaler 

Inhale drug Slowly 

Inhale drug quickly 

 

13.4% 

10.3% 

38.0% 

29.4% 

 

N.A. 

 

1.0% 

2.0% 

6.1% 

4.1% 

16.4% 

8.2% 

3.0% 

0% 

Breath out 

immediately 

Hold breath for 10 

secs. 

 

12.3% 

11.3% 

26.3% 

40.6% 

 

N.A. 

 

1.0% 

2.0% 

4.1% 

6.1% 

11.3% 

13.4% 

0% 

3.0% 

Exhale air slowly 

Exhale air quickly 

 

10.3% 

13.4% 

24.7% 

10.3% 

 

N.A. 

 

1.0% 

2.0% 

7.2% 

3.0% 

11.3% 

13.4% 

3.0% 

0% 

Gargle with water 

after use 

Do not gargle with 

water after use 

Gargle with water 

sometimes only 

 

5.8% 

10.9% 

0% 

8.7% 

14.5% 

1.4% 

8.0% 

16.0% 

5.1% 

0.7% 

1.4% 

0% 

3.6% 

2.9% 

0.7% 

5.1% 

11.6% 

0.7% 

0.7% 

1.4% 

0% 

Ease of using 

inhaler/ nebulizer 

 

Easy 

Difficult 

 

16.0% 

0.7% 

22.6% 

2.1% 

27.0% 

2.1% 

2.1% 

0% 

 

7.2% 

0% 

16.7% 

0.7% 

2.1% 

0% 

Counseled about 

use of inhaler/ 

Yes 

No 

5.8% 

10.9% 

12.4% 

12.4% 

26.2% 

2.9% 

0.7% 

1.4% 

4.3% 

2.9% 

10.9% 

6.5% 

0.7% 

1.4% 
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nebulizer 

 

 

Side effects after 

using inhaler/ 

nebulizer 

No Side effects 

Oral thrush 

Salivation of 

mouth and Swollen 

tongue 

 

10.2% 

1.4% 

5.1% 

18.9% 

3.6% 

2.1% 

17.5% 

10.9% 

0.7% 

2.1% 

0% 

0% 

3.6% 

2.1% 

1.4% 

8.0% 

7.2% 

2.1% 

1.4% 

0.7% 

0% 

Neb. - Nebulizer, N.A. - Not applicable, Secs. – Seconds. 

 

DISCUSSION 

A higher number of patients (N=40) were 

observed to be using Nebulizers when compared to 

the use of DPIs or MDIs. Use of nebulizers improved 

the patient quality of life when compared to the use 

of inhalers alone. This finding complies with Mudde 

AN, et al. whose study surveying patients’ views of 

home nebulizer therapy for chronic lung diseases 

found that patients receiving such therapy reported 

overwhelmingly (98% vs. 2%) that perceived benefits 

from using a nebulizer over an inhaler (Eg., 

Improved breathing, less need to contact health care 

providers, greater self-confidence, outweighed 

perceived disadvantages (Eg, longer time required for 

nebulizer treatment and cleaning the device).
 
[16] 

Most of the patients in the present study were 

using Nebulizers and were above 60 years of age. 

Less preference and inefficiency in using inhalers 

may be the factor affecting it as found in a study by 

Gibson et al, which shows that as with younger 

patients, older patients may also exhibit non-

intentional poor adherence due to comorbidities or a 

combination of cognitive and physical decline; for 

instance, musculoskeletal conditions or impaired 

vision may affect their ability to use an inhaler 

correctly.
 
[17] 

In the present study, it was noticed that majority 

of patients (36.8%) inhaled air before use of inhalers 

leading to ineffectiveness of the drugs in pulmonary 

system. This complies with study by Newman SP, 

which explains that one of the most important factor 

for the correct use of DPIs is the generation of a 

forceful and deep inhalation through the device. 

However, many patients are unable to generate 

sufficient inspiratory airflow to use their DPIs 

correctly, resulting in poor drug release and low 

pulmonary deposition.
 
[18] 

Though most of the patients (59.1%) in our study 

did not gargle their mouth after use of inhalers/ 

Nebulizer, majority of patients (62.0%) had no side 

effects like oral thrush of mouth, salivation or 

swollen tongue. This may be due to improper use of 

the device. This finding concords with A. Magnan 

which shows that common errors made by a 

significant proportion of patients were incorrect 

positioning of the inhaler, failure to exhale before 

inhaling through the device, incorrect loading and 

positioning of the device, failure to forcefully and 

deeply inhale through the device and patients’ failure 

to hold their breathe hold after inhalation. All these 

errors may lead to insufficient drug delivery, which 

adversely influences drug efficacy and may 

contribute to inadequate control of asthma and 

COPD.
 
[19] 

Patients in the current study were inquired about 

the counselling provided by the health care providers. 

It was noted that counselling was provided only 

during the initial use of device. As their duration of 

disease progressed, patients started using the devices 

in a less organized manner, which lead to inefficient 

management of their condition. This is found to be 

consistent with the study by Lia Jahedi, et al. which 

shows that none of the patients in their study 

specifically reported ever having received follow-up 

inhaler device education (only initial instruction), 

possibly explaining their poor technique, and 

highlighting the need in both patients and health 

professionals for a greater recognition of the benefit 

of follow-up assessment in maintaining correct 

inhalation technique, which could, in turn lead to 

improved asthma management.
 
[7] 

 

CONCLUSION 

The present study indicates the preference of 

patients towards the use of nebulizers due to its ease 

in handling. Despite initial counseling provided by 

the health care providers, patients improperly use/ 

handle inhalers which lead to insufficient drug 

delivery, which adversely influences drug efficacy 
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and contributes to inadequate control of disease. 

Hence care should be taken by the health care 

providers/ counselors that patients are investigated 

and counseled for the inhaler/ nebulizer using 

technique and adhere to the therapy, each time they 

come for follow ups, thus attaining improved quality 

of patient life.  
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