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Abstract

Introduction

Respiratory inhalers are the backbone of asthma and COPDmanagement, targeting drug delivery directly to the airways

(target zone).However, inhalers are very often used sub-optimally leading to uncontrolled symptoms and increased drug

utilization for relief medication or preventative therapy, thereby increasing the prescription costs for patients.

Objectives:

Tofind out the socio demographic profile,disease characteristics, type of MDI used and assessing the correct stepsof

usage of MDI among patients, attending Respiratory Medicine Outpatient Department of Nil Ratan Sircar Medical College,

Kolkata.

Materials and methods:

An institutional based observational descriptive study with cross sectional design, was carried out, among 115 patients

using MDI,>12 years attending respiratory OPD during the study period were included in the study. Data were collected

using a predesigned and pretested schedule, entered into MS excel, cleaned and analysed with SPSS (IBM SPSS version

20). Approval was taken from Institutional Ethics Committee.

Results

The mean (standard deviation) age of the study population was 50 (14.5) years. Almost 53%(52.2%) of the patients were

using steroid inhalers, 47.2 % of them for > 12 months. Most (93%) had been demonstrated by the treating physician. Only

13% perceived difficulty in MDI use. The common mistakes made by the patients during MDI use were the following;

13.9% sealed the mouth around the inhaler, 29.6% continued breathing after pressing the MDI and 38.3% rinsed their

mouth after using steroid inhaler.

Conclusions

Several mistakes are committed by the users of MDI during the process, almost all of which can be minimized by repeated

instructions and supervision of MDI technique by the treating physician. Proper MDI use will decrease drug wastage

leading to better and cheaper management of symptoms.
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Introduction

Respiratory inhalers are the backbone of asthma and

COPDmanagement, targeting drug delivery directly to the air-

ways (target zone).However, inhalers are very often used sub-

optimally leading to uncontrolled symptoms and increased

drug utilization for relief medication or preventative

therapy,1thereby increasing the prescription costs for patients.

Hence there is tremendous potential for improved inhaler tech-

nique to lead to better asthma control and reduced prescrip-

tion costs.2This remains a common problem in the manage-

ment of asthma and COPD.3,4

Unlike oral medications, inhalers can be difficult for a patient

to use correctly.Their use requires individual instruction, mul-
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tiple steps for use.3Difficulty in using MDIs has been docu-

mented in several studies from around the world. In a meta-

analysis of 24 studies, Brocklebanket al,5 found that nearly

77% of international (non-U.S.) patients with asthma or COPD

made at least 1 error while using MDIs. Another MA study

reported that 86.8% of patients with asthma or COPD made

errors using an MDI.6In India, Padmavathy et al,7Although

spacers have been recommended for better MDI utilisation,

there is little evidence that shows the use of a spacer reduces

inhalation technique errors. Indeed, approximately  60% of

patients, continue to report difficulty using MDIs correctly

even with a spacer.4,8,9The United Kingdom guidelines and

Global Strategy for Asthma Management and Prevention

(GINA) recommends inhaler techniques to  be regularly as-

sessed in all asthma patients.10Common mistakes reported in

patients on inhalers are not shaking the canister before use,

not exhaling completely before inhaler use, not holding breath

for the recommended duration and not rising the mouth/ pal-

ate after steroid inhaler use.11,12

Although several studies have been undertaken from all

around the world, there is hardly any literature from India

regarding the proper use of inhalers among users attending

government tertiary care settings.

Objectives

1. To find out the socio demographic profile of the pa-

tients using MDI, attending respiratory medicine

OPD.

2. To describe disease characteristics and the type of

inhalers being used by the study population

3. 2.To assess correct stepsof usage of MDI among

patients

Materials and methods:

Study type: The present study was an institutional based

observational descriptive study with cross sectional design.

Study setting: It was conducted in the outpatient departmentof

the department Respiratory medicine, NRS Medical College,

Kolkata.

Study Population: Population >12 years attending respira-

tory OPD during the study period were included in the study.

Inclusion criteria:

•     Any patient using MDI and willing

        to participate in the study

Exclusion Criteria: The following patients were not

included in the study

• Severely ill patients needing admission

• Patients using Using Dry Powder in-

haler (DPI)

• Patients suffering from active tubercu-

losis despite being on MDI

• Patients suffering from any co-mor-

bid condition, that can interfere with

use of inhalation device

Study duration- The study was conducted between 2nd May

and 31st May, a period of 1 month.

Sample size and design– A purposive sample of 115 patients

were included in the study.

Study tools and variables- Predesigned and pretested sched-

ule containing questions on

• Sociodemographic variables: Age (in complete

years), Sex (Male/ Female/ Others), Religion (Hindu

/ Muslim / Others, Caste (General/ Scheduled Caste/

Scheduled Tribe/ Other Backward classes (OBC),

Marital status (Married / Unmarried /Others), Resi-

dence (Urban / Rural), Education, Occupation, To-

tal family income, Addiction

• Diseases related & MDI related: Diagnosis, Type

of inhaler use (Steroid, Non-steroid/ Both), Dura-

tion of inhaler use, Key demonstrator of MDI use,

any difficulty during MDI use (yes/No), Any other

family member using MDI (Yes/No)

• Observational check list for MDI use:(based on

National Heart, Lung and Blood institute. How to

use a metered dose inhaler. 2021 guidelines.

1. Take off the cap from the inhaler

2. Shake the inhaler well

3. If you use a spacer, put the inhaler in the

rubber ring on the end of the spacer

4. Stand up or sit up straight

5. Breathe out completely to empty your lung

6. Place the mouthpiece in your mouth and

close the lips around it to form a tight seal

7. As you start to breathe in, press down

firmly on the top of the medicine canister

to release one ‘puff’ of medicine. Continue

to breathe in slowly for 3-5 seconds. Take

as big a breath as possible.

8. Take the mouthpiece out of your mouth

9. Hold the breath and count to 10 or as long

as comfortable

10. Release your breath

11. If your action plan says to take more than

1 puff of medicine, wait 1 minute between

puffs. Repeat steps 3 through 8 for each

puff you need to take.

12. Put the cap back on the inhaler.

13. If your medicine is an inhaled corticoster-

oid, rinse your mouth with water and spit

it out. (Based on answers provided)

14. Whether put the medicine canister in wa-

ter (Based on answers provided)

Assessment of proper use of Metered Dose Inhaler
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15. Whether brush/wipe inside the spacer

(Based on answers provided)

• Dummy MDI and spacer

Study technique: A person to person interview was con-

ducted to collect information on the sociodemographic, dis-

ease and inhaler related variables. The observation check list

and dummy inhalers and spacers were used to check the steps

of inhaler use, except the steps of priming, rinsing of mouth,

washing canister and cleaning of spacer, data for which was

collected through interview.

Technique of data collection: The researchers were divided

into 5 groups, with 8 to 10 students each. The Respiratory

Medicine outpatient department of the college was visited

daily between 10 am to 12 noon for data collection. Patients

using MDI and fulfilling the inclusion and exclusion criteria

were identified, interviewed & observed.

Ethical Issues: Approval was taken from Institutional Ethics

Committee & also from Head of the department of respiratory

medicine.Verbal consent was taken from patients due to lack

of time. In case of minors, assent was taken from their legal

guardians.

Data Compilation & Analysis: Data were entered into

Excel(Microsoft Corp., USA) and analysed using SPSS (Ver-

sion 20).Data were presented using mean, standard deviation

and percentages. Pie Charts, Bar Diagrams were used for

graphical presentation of the data.

Results

The mean(standard deviation) age of the study population

was 50 (14.5) years. Most patients were in the 40-60 years age

group (53.9%), Males (50.4%), Hindus (61.7%), of general

caste (57.4%), married (93.4%), living in rural areas (67%), ing

housewives (40%), of socio-economic status class V (based

on the Kuppuswamy SES scale) (34.8%) and non-smokers

(60.9%)  education up to secondary level (51.3%), unemployed

includ.

Discussion

The present study noted a higher proportion of males, be-

tween the age of 40 to 50 years of ageusing MDIs. A similar

observation among patients in their study population, were

made by Alsufyani,1 Aydemir,2 and Jade et al3,  from different

parts of the globe.Chauhan A et al,4  reported that among

patients of asthma or chronic obstructive pulmonary disease

(COPD) patients at a tertiary health care hospital, men with a

mean (SD) age of 43.7 (13.6) years, were in the majority pro-

portions.

The present study reported Hindus to be the majority popu-

lation, in agreement with the population distribution of reli-

gion in the state of West Bengal. Most of the study popula-

Figure 1: Pie chart showing the distribution of study patients

based on the diagnosis                                                   (n=115)

*Others include post tubercular bronchiectasis, interstitial

lung disease, post pneumonia bronchospasm

Age group <18 4 3.5

18-40 27 23.5

40-60 62 53.9

>60 22 19.1

Sex Male 58 50.4

Female 57 49.6

Religion Hinduism 71 61.7

Others 44 38.3

Caste General 66 57.4

SC 12 10.4

OBC 24 20.9

Not specified 13 11.3

Marital status Married 107 93.0

Unmarried/ Widowed 8 7.0

Residence Urban 38 33.0

Rural 77 67.0

Education Illiterate 33 28.7

Primary 9 7.8

Secondary 59 51.3

Higher Secondary 5 4.3

Graduate and Above 3 2.6

Not Specified 6 5.2

Occupation Semi-professional 7 6.1

Business 8 7.0

Skilled labour 23 20.0

Unskilled labour 21 18.3

retired from work 4 3.5

Unemployed &housewives 52 45.2

SES (BG Prasad scale) Class I 8 7

Class II 13 11.3

Class III 16 13.9

Class IV 40 34.8

Class V 38 33.0

Addiction None 70 60.9

Smoked tobacco 32 27.8

Smokeless tobacco 9 7.8

Alcohol 4 3.5

Total 115 100.0

LevelVariable PercentageFrequency

Assessment of proper use of Metered Dose Inhaler
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Table 2: Distribution of study participants based on the MDI

characteristics                                                              (n=115)

Type of inhaler use Steroid containing 60 52.2

No steroids 55 47.8

Duration of inhaler use < 12 months 60 52.2

> 12 months 55 47.8

Instructor for inhaler use Physician 107 93.0

HCP other than physicians 8 7.0

Inhaler dose frequency per day                 SOS 11 9.6

1 99 86.1

2 or more 5 5

Perceived difficulty of MDI use No 100 87.0

Yes 15 13.0

Other family member using MDI Yes 8 7.0

No 107 93.0

Total 115 100.0

LevelVariable PercentageFrequency

Table 3: Steps of MDI use

Steps Description Number Frequency

1A Take off cap 112 97.4

1 B Shake inhaler 68 59.1

2 A If use spacer puts inhaler at rubber end of spacer (n=32)

3 Stood/sat upright while taking the inhaler 101 87.8

4 Breathed out completely to empty their lungs prior to inhaler intake 53 46.1

5 A Placed mouthpiece to mouthand close the lips around it to form a tight seal 99 86.1

5 B Seal by mouth 16 13.9

6 A Pressed the canister 81 70.4

6 B Continued breathing during the inhaler in use 34 29.6

7 Hold their breath for 10 seconds after inhaling the puff 47 40.9

8 A Took mouthpiece out of mouth after use 109 94.8

8 B Released breath following this step 102 88.7

9 A Wait 1 minutes between two puffs (n=35) 17 48.6

9 B Repetition of steps 3 to 8 (n=35) 32 91.4

10 Put the cap back on the inhaler, after use 112 97.4

11 Rinse mouth after using corticosteroid inhaler (n= 60) 23 38.3

12 Put canister in water 11 9.6

13 Wipe spacer (n=32) 13 28.7

Assessment of proper use of Metered Dose Inhaler
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tion, in the present study had a rural residence who had com-

pleted secondary level of education. Alsufyani,14  and Sourav

et al,17 both reported similar demography in terms of resi-

dence and literary. Asmare et al,5  from Ethiopia, reported that

highest number of participants in their cohort of asthmatics

on inhalers had no formal education.

Most of the participants in the present study were explained

the proper use methods by their physicians. This was similar

to studies by Chauhan etal,16 and Ramkillawan et al,6 who

reported that more than half of their study population were

demonstrated the use of MDI by their treating physicians.

Perceived difficulty in the use of  MDI was noted in 15 (13.0%)

of the study population. In contrast, a number of studies,

reported a higher number of patients with perceived difficul-

ties in usage of MDI.7,8  Ramkillawan et al,20 Shealy et al,9 and

Aydemir et al,15  have all reported figures of upto 40% in terms
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Conclusions

Several mistakes are committed by the users of MDI during

the process, almost all of which can be minimized by repeated

instructions and supervision of MDI technique by the treat-

ing physician. Proper MDI use will decrease drug wastage

leading to better and cheaper management of symptoms.
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Due to limited time frame each participant could not be evalu-

ated minutely based on their diagnostic criteria.All partici-

pants did not carry inhaler/ spacer with them; hence some

practices may have been a modified by the user during dem-
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