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I n t r o d u c t i o n  
The mainstay in managing patients with chronic 

obstructive lung diseases like Asthma or COPD is 

the decision regarding the correct selection and use 

of inhalers. A single device cannot be suitable for all 

these patients. There has been wide use of these 

inhalation devices for a long period irrespective of 

the fact whether patients can use them properly or 

Objective: To study the frequency of incorrect techniques used for Metered Dose Inhalers in patients with chronic 
obstructive lung diseases. 
Study Design: Cross-sectional, Observational Study 
Place And Duration Of Study: The study was conducted for six months from Ist March 2019 to 31st August 2019, on 
all patients with chronic obstructive lung diseases visiting the outpatient department of Medicine in Federal 
Government Polyclinic (FGPC) Hospital as a part of their regular follow-up.  
Methodology: All patients visiting the outdoor clinic were checked for their inhaler technique which was 
explained to them as a 6-step procedure. The record of using the inhaler correctly or otherwise was noted in a 
proforma. 
Results: A total number of 250 patients were included in the study with their ages between 13-70 years. Mean age 
of patients was 46.5±15.7 years. A total of 6 steps of the inhalation technique were observed. The mean number 
of steps followed was 3.8±1.4. Incorrect inhaler technique (≤5 steps) was adopted by 220 patients (88%) and 
correct technique (6 steps) was adopted by only 30 patients (12%). Stratification for age, gender, duration of 
disease, education, marital status, occupation, and Body Mass Index (BMI) was also carried out. 
Conclusion: This study demonstrated that a significant no of patients could not perform the inhalation technique 
correctly. This implies the need for their clinicians to make it imperative during their follow-up visits to check their 
inhaler technique periodically. 
Keywords: Metered dose inhalers (MDI), Chronic Obstructive Lung Disease (COLD), Body Mass Index (BMI) 
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not and whether it is having any significant impact 

on their outcome or otherwise.  

It is a well-known fact that diseases like Asthma and 

COPD have a worldwide prevalence and Metered 

dose inhalers (MDI) are the most common choice of 

treatment. Almost 33% patients from all over the 

world have Asthma and at the same time, 10 % of 

the adult population more than 40 years of age 

have COPD.1,2 there are 4 types of inhalation 

devices available in the market.  

 Metered dose inhalers (MDIs), 

 Dry powder inhalers 

 Breathe actuated inhalers. 

 Nebulizers 3. 

The selection of a device depends on several 

factors patient age, their preference for the device, 

severity of their disease as well as cost and 

availability of the device.4,5. 

Out of all possible available devices, Metered dose 

inhalers have become the most selected devices 

with clinicians because of their cost, ease of use, 

multiple doses and easy availability.3 Metered dose 

inhalers were introduced in 1950 as portable 

devices for bronchodilation.6 Since these devices 

have a local effect, they have multiple advantages 

like their rapidity of action, for being locally 

deposited in the lung. In addition, they have very 

few systemic effects.7 Among many other factors, 

the one which seems to be contributing the most 

towards poor control of disease and increased 

outdoor as well as emergency visits is poor inhaler 

technique.8  

The NICE and the Global Initiative for Chronic 

Obstructive Lung Disease as well as the UK Inhaler 

Group (UKIG)9 have recommended that when a 

clinician is putting patient on any new type of 

inhalation device, they should teach them properly 

the whole technique of using the new device. It has 

also been recommended that management does 

not end with the teaching of the technique of the 

new device but at the same time to check this 

technique periodically during regular follow-up 

visits of the patients.10 It has been observed that 

out of all patients affected with this disease, almost 

25% were never told the technique of using the 

inhaler.11Poor inhaler technique by the patient has 

led to several problems which include poor control 

of disease, increased side effects of the drug, 

increased visits to outpatient department and 

increased emergency visits. All of these factors 

ultimately lead to increased health care costs 

putting a lot of burden on the country's economy.12 

As a matter of fact, despite all these factors and 

poor outcomes of disease, the need to educate 

patients about inhalation techniques is still being 

underestimated by clinicians.13 On account of 

multiple factors like the old age of the patient, poor 

comprehension, poor educational status and poor 

explanation by the clinicians, about 94% of patients 

do not know their inhaler technique properly and 

may need multiple and repeated sessions for this 

purpose.7Correct inhaler technique requires certain 

steps to be performed in proper 

sequence.14(Annexure attached).9 

The errors which were observed most frequently in 

inhaler technique were as follows: 

 Failure to exhale before inhaler use. 
 Failure to perform a strong inspiratory 

effort during inhalation. 

 Failure to hold breath at the end of 

inspiration after using inhaler.4.  

The basic aim of this study was to check the inhaler 

technique of patients with chronic obstructive lung 

diseases. This may help clinicians to be aware of 

this overlooked problem and may help to avoid a 

basic pitfall in the management of patients in 

future. This may provoke a need in future for 

proper education regarding inhalation techniques 

through repeated counselling, circulation of printed 

educational material, small educational videos as 

well as patient and clinician-oriented seminars. 
 

M e t h o d o l o g y  
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It was a Cross-sectional, Observational study 

conducted in the Outpatient clinic of the 

Department of Medicine at Federal Government 

Polyclinic (FGPC) Hospital, Islamabad. This study 

was carried out over a total time duration of six 

months, ranging from 1st March 2019 to 31st August 

2019. 

The sample was calculated by the Non-probability, 

Consecutive Sampling Technique. 

Inclusion Criteria 

Patients of both genders, with an age ranging 

between 13 to 70 years, were included in the study.  

The patients must have been using at least one 

Metered dose inhaler device for at least 3 months. 

 

Exclusion Criteria 

Patients with an inability to use the inhaler on 

account of having osteoarthritis, psychiatric illness, 

stroke, myopathy or weakness in hands due to any 

cause, inadequate intellect or inadequate muscle 

strength required for using the inhaler. 

Sample size was calculated by using WHO calculator 

with a confidence level being 95%. Total proportion 

of population having improper inhaler technique 

was 0.94. The Absolute precision was 3%. Total 

Calculated sample was 250 4 

Prior permission to conduct the study was taken 

from respective Head of Unit. Patients with chronic 

obstructive lung disease who visit the outpatient 

department of medical unit in FGPC were enrolled 

in the study after fulfilling the inclusion and 

exclusion criteria. Informed consent was taken 

from all the patients. They were assessed as having 

either a correct or incorrect technique, because 

whether they could perform all steps correctly or 

otherwise. Data were recorded on Proforma. 

Data was analyzed using SPSS version 16. 

Quantitative variables like age, weight, BMI, 

duration of obstructive lung disease, total no. of 

steps performed were calculated asMeans ±SD. 

Qualitative variables like gender, education, marital 

status, occupation, performance of inhalational 

steps was recorded as percentages and 

frequencies. Variables like age, gender, duration of 

lung disease, education, marital status, occupation 

were controlled by stratification. Poststratification 

chi-square test was applied. P value of≤0.05 was 

recorded as significant. 

R e s u l t s  
Patients were in an age range of 14-70 years with 

meanage of patients being 46.5±15.7 years. 142 

were males (56.8%) and 108 were females (43.2%). 

Mean BMI of the patients was 25.6±3.3 kg/m2. 

Mean duration of COLD was 11.8±10.0 years. 

Employed patients were 110 (44%) and 

unemployed patients were 140(56%). Literate 

patients were 122 (48.8%) while illiterate patients 

were 128 (51.2%). Majority of the patients were 

married 201 (80.4%). Most of the patients belonged 

to middle class group 119 (47.6%) followed below 

income and high-income groups.  

 Study variables showing baseline demographics are 

mentioned in Table 1 

TABLE 1: DEMOGRAPHIC VARIABLES OF STUDY  
VARIABLES NUMBER(N) MEAN+/- 

Standard 
deviation 

Number of patients 250  

Age (years)  
14-40 
41-70 

 
100(40 %) 
150(60 %) 

46.5±15.7 

Gender 
Male 
Female 

 
142(56.8 %) 
108(43.2 %) 

 

BMI (kg/m2) 
≤ 30 
> 30 

 
237(94.8%) 
13(5.2%) 

25.6±3.3 

Duration COLD 
≤ 10 Years 
>10 Years 

 
155(62.0%) 
95(38.0%) 

11.8±10.0 

Occupation  
Employed 
Unemployed 

 
110(44%) 
140(56%) 

 

Education 
Literate 
Illiterate 

 
122(48.8%) 
128(51.2%) 

 

Marital status 
Married 
Unmarried 

 
201(80.4%) 
49(19.6%) 

 

Income   
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Low (<10,000) 
Middle (10,000 to 
50,000) 
High (>50,000) 

75(30%) 
119(47.6%) 
 
56(22.4%) 

Incorrect inhaler technique (≤5 steps) was adopted 

by 220 patients (88%) and correct technique (6 

steps) was adopted by only 30 patients (12%).Mean 

no of steps performed was 3.8±1.4 as shown in 

figure 1.  

 
Figure 1 Stratification for age, sex, duration of lung 
disease, education, marital status, occupation and 
BMI was carried outas mentioned in table 2.  
 

TABLE .2: STRATIFICATION FOR STUDY VARIABLES 

Variables Number of steps 
performed. 

Total Total P 
value 

≤5 steps 6 steps 

Distribution of 
patients 

220 30 250  

Age   
<40 
40-70 

 
93   
127  

 
7 
23 

 
100 
150 

P=0.047 
 

Gender 
Male 
Female 

 
114 
106 

 
28 
2 

 
142 
108 

P<0.001 

Occupation  
Employed 
Unemployed 

 
89 
21 

 
21 
9 

 
110 
140 

P=0.002 

Education 
Literate 
Illiterate 

 
103 
117 

 
19 
11 

 
122 
128 

P=0.090 

Marital status 
Married 
Unmarried 

 
177 
43 

 
24 
6 

 
201 
49 

P=0.953 

BMI (kg/m2) 
≤ 30 
> 30 

 
207 
13 

 
30 
- 

 
237 
13 

P=0.171 

Duration COLD 
≤ 10 Years 
>10 Years 

 
132 
88 

 
23 
7 

 
155 
95 

P=0.078 

These variables are illustrated in figure 2. 
 

 
Figure 2 

D i s c u s s i o n  
 

Since the main stay of treatment in COPD or 

asthma is inhalers, there has been wide search over 

these devices which have led to production of wide 

variety of inhalation devices15. There is no doubt 

about it that these wide advances in production of 

devices has been of great use to patients but at the 

same time it has created lot of confusion about 

their use among patients as well as clinicians 16. As 

a matter of fact, learning the use of these devices is 

a quite complicated procedure with many steps 

involved. Even if only one of these steps is missing, 

it may lead to overall poor delivery of the drug to 

lungs with a resultant poor outcome othe f disease. 

It is now being recognized that this poor inhalation 

techputsue put a lot of economic burden on health 

care owing to poor control of disease, as a result of 

which there are increased hospital visits and 

increased health care cost.17It has been a worry 

some fact that even in one of three most developed 

nations like UK, Sweden and Spain the poor 
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knowledge about inhalation technique has led to a 

huge increase in cost in 2015 of about 750 million 

pounds.18It has compounded the entire situation. 

At one side the number of patients with obstructive 

lung diseases is constantly rising, while on other 

hand a lot of cost being involved and increased 

economic burden is creating a wide gap in 

management of this disease. This makes it even 

more imperative to learn the inhalation technique 

correctly19.It has been reported in a recent study 

that this poor inhalation technique is being 

consistently overlooked over past many decades.20 

Moreover, the data has also shown the fact that 

though inhalers being prescribed are accurate and 

choice of selection is good, but this poor technique 

has led to poor control of both asthma and COPD18, 

21. 

It has been observed in our clinical settings as well 

from multiple previous clinical trials that inhalation 

techniques need to be taught on repeated basis. 

We need to check it on repeated OPD visits, reason 

being failure to comprehend, failure to follow as 

well as failure to remember the technique. 

Therefore, repeated counselling may result in 

better short term and long-term outcome with 

fewer OPD visits, better performance at work and 

better sleep with overall increase in quality of 

life21.In current study, 88% patients used incorrect 

inhaler technique (≤ 5 steps). Our findings are 

comparable with the study of Lavorini.7 

Another study which has been reported recently 

has also shown that 86.8% of patients with asthma 

or COPD had poor inhalation technique when they 

were using their metered dose inhalers.22A local 

study done also showed that inhaler technique 

steps are not followed by the patients.23As a matter 

of fact the need of this inhalation technique cannot 

be overemphasized. Poor technique has poor 

delivery of medicine to the lungs.24 

This poor delivery of drug ultimately leads to poor 

disease control, increased burden on health care 

resource and last but not the least increased 

mortality.17, 22, 25 

Through several studies done previously as well as 

through detailed literature review, we have learned 

that several authors have agreed to this reservation 

of not following the standardized inhalation 

techniques. Therefore, we cannot make a standard 

outcome that whether all physicians are following 

the same standardized check list or not and 

whether their selected technique or steps are 

conclusive enough to produce better result or 

otherwise.  This can give us a model for further 

studies in this context wherein we can make a 

comparison among few or multiple selected 

techniques and compare the results to conclude if 

one technique produces better outcomes as 

compared to other. This may help us in forming a 

better and standardized technique to be followed 

by all pulmonologist, physicians, or paediatricians. 

Our major reservation is that we could manage only 

one counselling session with each patient and we 

could not ensure compliance with inhalation 

technique through further sessions. It has been 

there due to our time constraints, increased 

outpatient workload as well as failure of follow up 

of same patient with same physician owing to their 

personal as well as social preferences. 

Finally, through this study we have learned that this 

is mandatory: 

 To educate physicians regarding proper 

inhalation technique  

 To pass on this knowledge to patients 

 To follow a standardized model of 

inhalation technique 

 To continue this on repeated basis to 

ensure better understanding and better 

compliance. 

C o n c l u s i o n  
We infer from our study that patients often fall a 

victim to poor inhalation technique putting a 

responsibility on clinicians to make sure that the 

inhalar device is used precisely and having proper 

follow up sessions. Moreover, detailed analysis of 

the steps that are required for appropriate 
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functioning of the device prove beneficial for the 

individual patients.  

It is further suggested that future studies done in 

this respect may have a detailed look into the fact 

that why these steps are being missed and which 

steps are missed most frequently. 
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Annexure9 

 
STEPS OF INHALER TECHNIQUE 
CAUTION: When you are using your inhaler for first time, 

always discard first two puffs of new inhaler. 
 
1. Hold inhaler in an upright position, with mouth of 

inhaler facing towards patient mouth. 
2. Take a strong breath out before using the inhaler. 
3. Put mouth piece of inhaler in patient mouth with 

lips closed properly around mouth piece. 
4. Take a deep breath inside while simultaneously 

pressing the inhaler pump. 
5. Hold breath and count by heart up to 10 
6. Slowly and gently take your breath out after 

removing the mouth piece of inhaler. 
7. Repeat the whole process again after 30 seconds 

 
 

 


