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ORIGINAL ARTICLE / RESEARCH

Correct Use Of A Metered Dose Inhaler: A Prospective 
Interventional Study Among Healthcare Professionals In A 

Nepalese Teaching Hospital

KISHORE P.V., PALAIAN S, ALAM K, SHANKAR PR, BAJRACHARYA B, DEN ENDE J. V.

ABSTRACT

Background:  Asthma and Chronic Obstructive Pulmonary Disease (COPD) are common in Nepal. 
Inhaled medications form the cornerstone of the management of these diseases. Metered Dose 
Inhalers (MDIs) are a common mode of delivering inhaled medications, and hence knowledge of 
the healthcare professionals regarding MDIs is the cornerstone for educating the patients about
the correct use of MDIs.  Objectives: To study the correct use of MDIs by the doctors, nurses, 
pharmacists and medical interns, and to evaluate the impact of an educational intervention on 
the use.  Methods: A prospective, interventional study was carried out at the Manipal Teaching 
Hospital, Pokhara, Nepal.  The subjects were asked to demonstrate the technique using a 
placebo inhaler, and the steps were graded as per the National Asthma Education and Prevention 
Program (NAEPP) criteria. Intervention was done by demonstrating correct MDI use with the help 
of placebo inhalers and an information leaflet. The post intervention response was analyzed 
using appropriate statistical tests. Results: Altogether 143 health professionals (male 53.8%, 
female 46.1%) were studied prior to intervention, and 101 (male 41.5%, female 58.4%) of them in 
the post interventional phase. The overall mean ± SD score obtained by the professionals was 
4.44 ± 2.07 (pre intervention), and 7.68 ± 1.74 (post intervention).  (P< 0.001, Z value - 10.020, 
Mann Whitney test). With regard to the individual scores of different categories of healthcare 
professionals, the scores for the nurses were 3.99 pre intervention and 8.14 post intervention, 
for doctors it was 5.96 and 7.18, for pharmacists it was 5.8 and 7.1, and for interns it was 4.72 
and 7.12. None of the professionals could initially demonstrate all the ten steps involved in the 
correct use of MDI. Following the intervention one doctor, four medical interns, and eight nurses 
all demonstrated the steps correctly. Conclusion:  MDI use among healthcare professionals was 
poor before the intervention. The intervention was substantially effective in improving the 
technique. 
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Introduction
Respiratory diseases like asthma [1] and Chronic 
Obstructive Pulmonary Disease (COPD)[2] are a 
common cause of morbidity and mortality 
worldwide. In Nepal, a combination of asthma and 
bronchitis constitutes  a major cause of 
mortality[3]. Bronchodilators and anti-
inflammatory agents are important for the treatment 
of these diseases. On systemic administration, these 
agents produce considerable side effects. In order to 
overcome this problem and to have a quicker onset 
of action and better efficacy, inhaled medications 
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are preferred[4]. However failure of treatment is 
still a common problem for these diseases[5]. One 
of the reasons for this is incorrect use of Metered 
Dose Inhalers (MDIs), the commonest method of 
inhaled drug delivery[6]. It has been demonstrated 
to occur approximately in 75% of the patients 
using MDIs. 1   
    
In order to improve MDI use, healthcare 
professionals should teach the patients to correctly
use MDIs. Two studies from Nepal have 
demonstrated the usefulness of counseling by 
pharmacists in using MDIs[7],[8]. To correctly 
teach MDI use, healthcare professionals like 
doctors, pharmacists and nurses should have 
adequate knowledge  about the use of MDIs[9].  
Studies from different countries have demonstrated 
poor knowledge among these professionals 
regarding MDI use[10],[11],[12]. Poor knowledge 
among healthcare professionals can lead to an 
incomplete and improper information  about the 
patients. Studies have recommended training 
programs for healthcare professionals in order to 
improve their knowledge about the correct use of 
inhalers[10],[13],[14]. These type of studies are 
lacking in Nepal. 

Moreover, in Nepal, a large proportion of the 
patient population is illiterate, and hence the role of 
healthcare professionals in the education of the 
patients is very important. The doctors at our 
hospital educate the patients regarding the correct 
use of MDIs while prescribing them to the 
ambulatory patients. The nurses teach the 
ambulatory as well as the hospitalized patients 
about MDI use. The pharmacists at our hospital 
counsel the patients  about the proper use of 
inhalers at the Medication Counseling Center 
(MCC) located adjacent to  our out-patient 
pharmacy[15]. Before educating patients, 
healthcare professionals need to have an adequate 
knowledge  about the correct use of inhalers.    

Thus, at the Manipal Teaching Hospital, a 700 
bedded tertiary care center,  doctors, nurses and 
pharmacists are involved in teaching the patients 
about the correct use of inhalers. However, their 
knowledge level regarding the correct use of 
inhalers is not known. Hence, the present study was 
carried out.

Objectives:
The present study was conducted with the following 
objectives. 

1. To study the proficiency of the proper use of 
MDI demonstrated by the doctors, nurses, 
pharmacists and medical interns

2. To evaluate the impact of an educational 
intervention on the improvement in MDI use, if 
any. 

Methodology 
Study site: Manipal Teaching Hospital, Pokhara, 
Nepal, a 700 bedded tertiary care teaching hospital.   
  
Study type: Prospective, interventional study 
  
Study period: The study was carried out in three 
phases, the pre interventional, interventional, and 
the post interventional phase, with a one week gap 
between the phases. 

Inclusion criteria: Doctors (only who prescribe 
MDIs), nurses and pharmacists were included in the 
study. 

Study tool: An ‘MDI use evaluation score chart’ 
was prepared as per the National Asthma Education 
and Prevention Program (NAEPP) criteria[16], and 
was used in the study. For every correctly carried 
out step, a score of ‘1’ was given, and for every 
incorrect step, a score of ‘0’ was given. The score 
chart used is listed in Appendix 1. 
   
Operational modality: The study had three phases, 
the pre interventional, interventional, and post 
interventional phase. The healthcare professionals 
were asked, after obtaining verbal consent, to 
demonstrate the use of the placebo inhaler, and the 
steps were graded as per the NAEPP criteria. 
Following the evaluation, the healthcare 
professionals were educated  about the proper use 
of MDI. The educational intervention was carried 
out for  doctors, nurses and pharmacists separately. 
Doctors and medical interns were contacted 
individually, nurses were trained in small groups, 
and pharmacists were educated during the 
Continuing Pharmacy Education (CPE), which is 
carried out by the Drug Information Center (DIC) 
members of our hospital on a fortnightly basis. All 
the healthcare professionals were also given 
information leaflets which described the ten steps 
involved in the correct use of MDIs. Following the 
intervention, the technique of the use of MDI was 
studied after a period of one week.   

Statistical methods:  We used the Mann Whitney 
test to compare the overall improvement in the 
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scores of the health care professionals if any,
following the intervention (P< 0.05). For the 
analysis, we used the Microsoft excel spread sheet 
and the Statistical Package for Social Sciences 
(SPSS) version 9.5.  

Results 
Age distribution: The details regarding the 
demographic distribution of the healthcare 
professionals are listed in [Table/Fig 1].  

The overall knowledge regarding correct use of 
MDIs: The percentage of the professionals 
demonstrating each step of the MDI use correctly 
was identified and the details are listed in 
[Table/Fig 2].  

Evaluation of the impact of the intervention: The 
impact of the intervention program was evaluated 
and the scores obtained by the health professionals 
were compared. The overall mean  SD score 
obtained by the professionals was 4.44  2.07 (pre 
intervention) and 7.68   1.74 (post intervention).  

Distribution of the score based on their profession:
The mean score obtained by the professionals were 
calculated as per their profession. The scores pre 
intervention and post intervention amongst nurses 
were 3.99 and 8.14, for doctors it was 5.96 and 
7.18, for pharmacists it was 5.8 and 7.1, and for 
interns it was 4.72 and 7.12 respectively.  

Distribution of the score based on the age of the 
professionals: The scores obtained by the 
professionals were grouped, based on their age. The 
average score obtained during pre intervention and 
post intervention by the professionals in the age 
group of 11-20 years was 3.07 and 8.38, followed 
by 4.5 and 7.62 for the age group 21-30 years, 6.1 
and 7.8 for the age group 31-40 years, and lastly, 2 
and 0 for the age group 41 and above. 

Distribution of the score based on the length of 
service: The average score obtained by the 
professionals was grouped, based on their length of 
service. The details are listed in [Table/Fig 3]

Number of professionals who demonstrated all the 
steps correctly: None of the professionals in our 
study could demonstrate all the ten steps involved 
in the correct use of MDI during the pre 
intervention period. Following the intervention, 1 
doctor, 4 interns, and 8 nurses demonstrated all the 
steps correctly. 

Discussion
The present study identified a substantial 
improvement in the technique of inhaler use by the 
health care professionals of the hospital following 
the intervention.  

Non-compliance to pharmacotherapy is a common 
reason for therapeutic failure[17]. Studies have 
identified that up to 10% of hospital admissions,
and more than 20% of nursing home admissions 
can be attributed to non-compliance[18],[19]. In 
Nepal, respiratory diseases like asthma and COPD 
are highly prevalent[8]. Non-compliance and 
treatment failure in these diseases may arise due to 
improper use of MDIs. In Nepal, the local 
manufacturers do not manufacture MDIs, and hence 
Patient Information Leaflets (PILs) in the native 
language for the patients, are not available.  

The present study identified that healthcare 
professionals had a poor knowledge about the 
correct use of MDIs.   It was surprising to know 
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that none of the healthcare professionals could 
demonstrate the proper use of MDIs. In a study 
from Iran, which included physicians and nurses, 
only 6.93% could demonstrate MDIs correctly[13].
In another study from Oman, 15% of respondents 
performed all the steps correctly[14]. Our study has 
thus recorded a very poor understanding of 
healthcare professionals regarding MDI use. We 
could not identify the reason behind such a finding. 
The burden of respiratory diseases is so high in our 
region, that the use of MDI is unavoidable. In such 
a circumstance, the poor understanding of the 
healthcare professionals regarding the use of MDI 
can be dangerous. However, a few of the healthcare 
professionals could demonstrate the correct steps of 
MDI use. A study from Turkey, conducted amongst 
nurses, had demonstrated a significant improvement 
in MDI use after a training program[20]. The 
authors also suggested a training program for 
nurses, and recommended repeat programs for 
better outcomes. The findings of our study also 
recommend training programs for the professionals 
to improve their knowledge. This training needs to 
be linked with managerial interventions as well. 

The most difficult step identified by the 
professionals was the ‘step 5’, which included 
‘Start breathing in slowly and deeply’. This step is 
very essential so that the medication can reach the 
respiratory tract. If one fails to inhale, the 
medication can deposit in the oral cavity, and can 
lead to wastage of the drug.  This step can also be 
difficult for the patient. The study from Turkey 
reported the most improperly performed step to be 
‘hold breath for 10 seconds’[10].  Thus the difficult 
steps observed by the population can vary from 
place to place. In general, the steps that require 
hand to mouth coordination (steps 5-7) can be 
challenging. In such cases, a spacer can be 
beneficial, and can solve the co-ordination problem 
to a greater extent[20]. However, in a poor country 
like Nepal, one should communicate to the patients,
the cost factor before prescribing a spacer.  

In our study, we found that overall, nurses had a 
poor score prior to the intervention. The knowledge 
of the nurses in this regard is very vital, as they 
teach the patients regarding MDI use when the 
patients get admitted in the hospital. However, the 
overall improvement in the score was higher in 
nurses than all the other professionals. 

For the ambulatory patients using MDIs, the role of 
Pharmacists is very essential. The Pharmacists at 
the MCC of our hospital provide counseling to the 

patients regarding appropriate MDI use. In a 
preliminary evaluation carried out at our MCC, 
asthma or COPD was the commonest presumed 
diagnosis among the patients visiting the center,
and MDIs were the most commonly used 
counseling aids[19]. Inadequate knowledge of the 
pharmacists working in the MCC can be dangerous,
as they can give incorrect information to the 
patients. This problem can be overcome by 
incorporating more time on use of the MDI in the 
CPE program conducted by our hospital DIC every 
alternate week[21]. 

The poor knowledge of the doctors and medical 
interns reveals the need for educational intervention 
among them as well. One of the better approaches 
could be, to include changes in the medical 
curriculum, which incorporate the issues like MDI 
demonstration. In our college, Pharmacology is 
taught in a problem based, integrated manner, with 
the other basic sciences subjects. We also teach 
communication skills to the students during the 
practical sessions[22]. The use of MDI is taught 
during the practical sessions. A similar approach 
can be followed in other institutions. A low level of 
knowledge among the medical interns further 
justifies the need of teaching MDI techniques to the 
medical students. 

The overall poor knowledge of the healthcare 
professionals also necessitates alternative methods 
to overcome this problem. One of the methods 
could be providing Patient information leaflets to 
all the patients who are being prescribed with 
MDIs. These leaflets should be made in the local 
language, and should also incorporate pictorials. 

Limitations: Our study had a few limitations. We 
had a high number of dropouts in the subjects 
following the intervention. We evaluated the impact 
of intervention only once, after one week. We did 
not evaluate the sustainability of the intervention on 
the knowledge of the healthcare professionals.    
Impact: The present study created awareness among 
the healthcare professionals regarding the 
importance of having adequate knowledge of 
inhaler techniques. Through this study, we could 
also provide some knowledge inputs to the doctors, 
nurses, pharmacists, and medical interns of our 
hospital. This improvement in the knowledge could 
improve the practice outcomes of these health care 
professionals. 

Future research: This study provides scope for 
future research in many ways. Similar studies 
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covering different regions of Nepal can be carried 
out..  Healthcare professionals who received the 
education can be followed up for improvement in 
the practical outcomes on inhaler use. Long term 
follow up of the professionals can be done to 
evaluate the sustainability of the intervention. 

Conclusion:
The present study identified poor understanding 
among healthcare professionals, regarding the 
correct use of inhalers. It was also surprising to 
know that even pharmacists who provide 
counseling to the patients were not able to 
demonstrate the different steps of the use of MDI 
correctly. Though the intervention was successful in 
increasing the knowledge of the healthcare 
professionals, there is scope for further 
improvement. It would be beneficial to have a 
periodic educational program for the healthcare 
professionals regarding MDI use. 

References
[1] 1. Gibbs KP, Small M. Asthma In: Walker R, Edwards 

C ‘editors’. Clinical Pharmacy and Therapeutics. 3 
rd edition. Philadelphia: Churchill Livingstone; 
2003; 375- 95

[2] Gibbs KP, Small M. Chronic obstructive pulmonary 
disease. In: Walker R, Edwards C ‘editors’. Clinical 
Pharmacy and Therapeutics. 3 rd edition. 
Philadelphia: Churchill Livingstone; 2003; 397- 411. 

[3] Sharma GK. Leading causes of mortality from 
diseases and injury in Nepal: a report from national 
census sample survey. J Inst Med 2006; 28:7-11.  

[4] Pain MCF. Delivering inhaled asthma therapy. Aust 
prescr 2003; 25:5-7.   

[5] Ellis ME, friend JA. How well do asthma clinic 
patients understand their asthma? Br J Dis Chest 
1985; 79:43-8.    

[6] Hilton S. An audit of inhaler technique among 
asthma patients of 34 general practitioners. Br J 
Gen Pract 1990 40: 505-6. 

[7] Bista D, Subish P, Upadhyay D K, Setty  M,  Mishra 
P. Impact of educational intervention on Inhaler 
Techniques. 56th Indian Pharmaceutical Congress, 
3-5 December 2004, Science City Convention 
Center, Kolkota, India.  

[8] Ansar M, Rao BS, Koju R, Shakya R, Impact of 
pharmaceutical intervention on inhalation 
technique. KathmanduUniversity Journal of Science, 
Engineering and Technology 2005; 1: 1-10.   

[9] Lee-Wong M, Maya PH. Results of a programme to 
improve house staff use of metered dose inhalers 
and spacers. Post Grad Med J 2003; 79: 221-5. 

[10] Yilmaz A, Bayramgurler B, Akkaya E. Evaluation of 
the usage techniques of the inhalational devices 

and the effects of training on Nurses. Turkish 
Respiratory Journal 2001; 2: 16-9.  

[11] Hanania NA, Wittman R, Kesten S,Chapman KR. 
Medical personnel’s knowledge of and ability to use 
inhaling devices. Metered dose inhalers, spacing 
chambers, and breath- actuated dry powder 
inhalers. Chest 1994; 105:  111-6.  

[12] Kelling JS, Strohl KP, Smith RL, Altose MD. Physician 
knowledge in the use of canister nebulizers. Chest 
1983; 83: 612-4.

[13] Nadi E, Zeraati F. Evaluation of the metered-dose 
inhaler teachnique among healthcare providers. 
Acta Medica Iranica 2005; 43: 268-72. 

[14] Baddar SA, Al-Rawas OA,Al-Riyami KA etal. 
Metered-dose inhaler technique among healthcare 
providers practicing in Oman. SQU Journal for 
Scientific Research: Medical Sciences 2001; 1: 39-
43.  

[15] Mishra P, Subish P, Upadhyay D K, Bista D, Alam K, 
Bhandari R B. Medication Counseling Center in a 
teaching hospital: experiences from Western Nepal. 
JNMA J Nepal Med Assoc  2005;44 (160): 129-34

[16] NAEPP. Expert panel report 2. Guidelines for the 
diagnosis and management of asthma: NIH 
publication, 1997.

[17] Hussar DA. Patient compliance.  In Gennaro AR, 
Marderosian AHD, Hanson GR et al (eds). 
Remington: The Science and Practice of Pharmacy. 
20th edition, USA: Lippincott Williams and Wilkins; 
2000: 1966-76

[18] McKenney JM, Harrison WL. Drug-related hospital 
admissions. Am J Hosp Pharm 1976; 33: 792-95. 

[19] Strandberg LR. Drugs as a reason for nursing home 
admission. Am Health Care Assoc J 1984; 10(7): 20         

[20] O'Callaghan C, Barry P. Spacer devices in the 
treatment of asthma. BMJ 1997; 314:1061-2.

[21] Shankar PR, Mishra P, Subish P, Upadhyay DK . The 
drug information center at the Manipal teaching 
hospital - going beyond drug information. Drug 
Information Journal  2007; 41:761-8

[22] Shankar PR. Pharmacology At The Manipal College 
Of Medical Sciences, Pokhara, Nepal: New Roles 
And New Challenges. The Internet Journal of 
Pharmacology. 2006: 4/ 2.



Kishore et al.: Metered dose Inhaler

                                                          Journal of Clinical and Diagnostic Research. 2008Apr;2(2):720-725725

Appendix 1.

MDI TECHNIQUE  EVALUATION  SCORE  CHART

Details of the responder

Name: Age: Gender: 

Professional qualification : Department: Date: 

Length of service: Specialty:           

Scoring chart 

Steps followed

                                                                       Correct                               Incorrect                        Score

      Shake vigorously                                    �                                       �                                   �

      Remove cap                                            �                                       �                                   �

     Hold upright                                            �                                       �                                   �

     Breathe out gently, not fully                    �                                       �                                   �

     Start breathing in slowly and deeply       �                                       �                                   �

     Actuate during inspiration                       �                                       �                                   �

     Continue slow inhalation                         �                                       �                                   �

     No aerosol loss is visible                         �                                       �                                   �

     Hold breath for 10 seconds                      �                                       �                                   �

     Next dose after 1 minute                          �                                       �                                   �

Total score: ------------------

Signature of the investigators: …………………….  


