
INTRODUCTION
Obstructive airway diseases are the common respiratory conditions 
having a large burden on society in terms of mortality and 
morbidity. It mainly includes chronic obstructive pulmonary 
diseases, bronchial Asthma and in small percentages obstructive 
airway disease sequel to pulmonary tuberculosis and occupational 
diseases. The inhaled route is preferred for the delivery of the drugs 
in treating respiratory diseases because it provides small doses of 
drugs to delivered directly to the site of action, leading to a higher 
local concentration, rapid onset of action and a low incidence of 

1systemic side effects.

The development of devices (metered dose inhaler with and 
without spacer & Dry powder inhalers) made it possible to improve 
delivery of the drugs to the lungs as well as to decrease local and 
systemic side effects. Technical features of inhaler devices have 
improved constantly with time. Many inhalers, both MDIs and DPIs, 
are complicated to use, requiring many steps for a correctly 

2,3performed inhalation maneuver.  The effectiveness of inhaled 
drugs depends on the patient's ability to use these devices correctly. 
Incorrect inhalation technique can cause poor disease control. Sub 
optimal techniques result in decrease drug delivery and inadequate 
therapeutic response. Most of the similar studies are from 
developed countries, however there is paucity of data regarding this 
in our country. So, we planned this study for evaluation of inhalation 
technique for using prescribed dry powder inhalation devices in 
patients of obstructive airway diseases and to assess the effect of 
education imparted for correct use of inhalational device. 

METHODS AND METERIALS
This study was undertaken in Institute of Respiratory Diseases, SMS 
Medical College, Jaipur.  It is a hospital based observational type of 
descriptive study on patients of obstructive airway diseases 
attending the OPD and IPD.

Sample size is calculated at 95% con�dence level assuming error in 
83.7% in patients of COPD and asthma using inhalational 
techniques as literature. Total  60 patients were included in the 
study.

The patient ful�lling the inclusion criteria, were interviewed and 
evaluated for the technique of using inhalation devices as given by 

4 the European Respiratory Society of using the prescribed inhaler 
device. Inclusion criteria's were age group between 18 – 70 years, 
stable cases of patients using inhalational devices taking for > 1 
month, patients giving written informed consent.

Exclusion criteria's were active tuberculosis infection, acute 
exacerbation of obstructive airway diseases, patients unwilling to 
participate or moribund patients.

The personal data which included name, age, sex, OPD/IPD 
registration number, education, smoking, history, type of device 
used, duration of device used, who imparted education about 
Inhaler technique were recorded and the inhalation technique was 
checked and interpretations were recorded. 

4Technique for using Dry Powder Inhalers
Remove cover (device speci�c), Load dose (device speci�c), 
Pierce/break capsule, Breathe out, Place mouthpiece between lips, 
Inhale deeply and quickly, Hold breath (10 seconds).  

Errors in technique of DPI
1.  Not cleansing the device timely and properly and using before 

air dry
2.  Failure to remove cover
3.  Incorrect dose loading
4.  Failure to pierce/break the capsule
5.  No exhalation/incomplete exhalation
6.  Breathing out into the device
7.  Poor seal around the mouth
8.  Not inhaling quickly enough
9.  Insufficient acceleration
10.  No /short breadth hold
11.  Inappropriate storage
12.  Failure to maintain oral hygiene after each dose (rinsing, 

gargles, and spit)
13.  Taking the drug per orally.

STUDY PROTOCOL
Patients �t according to inclusion criteria were included. A thorough 
clinical examination was done. Routine investigations were sent 
along with chest x-ray and spirometry. Various steps of the 
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inhalational technique was evaluated and enquired about the 
educator of the technique as well. Those patients, who were using 
the devices correctly, were excluded and those who were using the 
devices incorrectly, they were taught about the correct technique.
These patients were followed after 1 month to assess the impact of 
education imparted, re-assessed the various steps of technique. 
Improvement in the errors were noted and co-relation was also 
done with the various factors like age, gender, literacy, smoking 
status, diagnosis, device used, duration of device used and educator 
and also found out the side effects related to the improper 
inhalational techniques and drugs used. Those patients who did not 
come back for follow up were excluded.

RESULTS
In present study 60 patients were evaluated regarding the 
inhalational technique and enquired about the educator of the 
technique as well. Out of these, only 9 patients were using the 
technique correctly and 5 patients were lost to follow up and 46 
patients had error in technique while using the prescribed 
inhalation devices. So total 14 patients were excluded from the 
study, remaining 46 DPI users were taught about the correct 
technique and followed up after 1 month. 

Maximum number of patients using DPI were mostly in 50 – 59 years 
age group, mean age was 54.9 ± 1.9 years, most patients were males 
(73.9%), 73.9% were illiterate and 56.5% were smokers. Most of the 
patients using inhaler devices were educated by physicians (50%), 
19.6% by pharmacist, 10.9% by paramedical staff respectively. Most 
of the patients (54.3%)  were using DPI for 12 – 36 months followed 
by >36 months (37.9%).

 In DPI users, step 5 (no or incomplete exhalation) was the most 
common faulty step seen in almost all patients (97.8%) followed by 
step 10 (no or short breath hold - 82.6%). There was correction in all 
steps after imparting education, but signi�cant correction was seen 
in step 1 (not cleansing the device timely and properly and using 
before air dry, p=0.002), step  5 (no or incomplete exhalation, 
p=0.001), step 7 (poor seal around mouth), 8 (not inhaling quickly), 
9 (insufficient acceleration, p<0.001), step 10 (no or short breath 
hold, p=0.002), step 11 (inappropriate storage, p=0.014) and step 
12 (failure to maintain oral hygiene, p<0.001). After instruction the 
most common faulty step was step 5 (47.8%) and step 10 (39.1%). 
Other common faulty steps even after intervention were step 12 
(23.9%) and step 9 (19.6%).

The most common errors while using DPI were no or incomplete 
exhalation followed by no or short breath holding which was seen in 
almost all patients, which is statistically signi�cant (p<0.001). Errors 
were corrected maximally in patients aged 30 -39 years (66.7%), and 
20 – 29 years (50%). Persistence of error was maximum in older 
patients' age 60 – 69 years (92.3%) and 50 – 59 years (87.5%)  
(p<0.001). Correction of errors in technique were more among 
literate subjects (54.3%) as compared to illiterate subjects (17.2%) 
and the difference was found to be statistically signi�cant 
(p<0.001). 

Errors in technique were corrected more among non smokers 
(48.8%) as compared to smokers (23%), (p<0.05). Correction of 
errors in technique were maximum among patients with bronchial 
asthma (57.1%) as compared to COPD (28.3%) and other diagnosis 
(27%) and this difference was found to be statistically signi�cant 
(p<0.05) . Errors in technique were corrected maximum among 
patients educated initially by physician (63%), then paramedical 
staff (25%) and pharmacist (4.5%). Less improvement was seen in 
patients educated by fellow patient or literature study. The 
difference was found to be statistically signi�cant (p<0.001) . 

Correction of errors in technique were more among subjects using 
device for 12 – 36 months (43.5%) followed by >36 months of use 
(24.3%) as compared to subjects using device for <12 months 
(16.7%) and this difference was found to be statistically signi�cant 

(p<0.001) i.e correction in faulty use was signi�cantly more among 
subjects with longer duration of use of device for 12 - 36 months as 
compared to < 12 months but the correction rate is less than the 
subjects using the device for > 36 months.

DISCUSSION
Inhaled medication has emerged as the main stay of treatment in 
the management of obstructive respiratory diseases. With proper 
education when prescribing the inhalational devices and with 
correct techniques, the deposition of drugs increases (12-20%) in 
the lung. This has been reported in a large percentage of cases in 

5some Western studies by Omer et al  which concluded that the 
proper education program reduced the mean number of pitfalls 

6among the patients using inhalers. De-Moraes et al  showed that 
although the majority of the patients claimed to know how to use 
inhalation devices, 94.2% patients committed at least one error, 
concluded that their technique was inappropriate and revealed a 
discrepancy between understanding and practice. Improper 
technique can lead to various side effects.

In present study according to age, patients were divided into �ve 
groups  20-29, 30-39, 40-49, 50-59 and 60-69 years.  In this study, 
improvements were seen in all the patients in follow up after 
imparting education. This is supported by the studies done by 

7 8Johnson and Robart (2000) ,  Golpe Gómez et al (2001) , Voshaar 
9 10 11(2002) , Melani et al (2011) ,  Klijn S. L. (2017)  which revealed that 

giving education about inhalational technique improved inhaler 
technique but it is very important to check the technique in each 
and every visit so as to decrease the errors related with it. 

For analysis, we divided the patients into two groups:
1.   Error removed - means all steps were corrected.
2.   Error not removed - means at least 1 step was still faulty at follow 

up.

In this study (DPI users) step 5 (no or incomplete exhalation) was 
the most common faulty step seen in almost all patients  (97.8%) 
followed by step 10 (no or short breath hold -82.6%). There was 
correction in all steps after imparting education, but signi�cant 
correction was seen in step 1 (not cleansing the device timely and 
properly and using before air dry, p=0.002), step  5 (no or 
incomplete exhalation, p=0.001), step 7 (poor seal around mouth), 
8(not inhaling quickly), 9 (insufficient acceleration, p<0.001). After 
instruction the most common faulty step was step 5 (47.8%) and 
step 10 (39.1%). ( table -11)

12According to Alamoudi et al  in the dry powder inhaler group; 
failure to breath hold for 5-10 seconds (23.1%) and failure to twist 
the grip forward and backward before use (21.1%) were the most 
common pitfalls that were reduced after education (0%,0%), which 
is almost comparable to our study. In our study, the most common 
errors while using the inhaler devices  were no or incomplete 
exhalation and  no or short breath holding which was seen in almost 

13all patients, which is supported by De-Moraes et al ,  Alamoudi et 
12 14 15al , Molimard et al , and Lavorini et al  studies but not comparable 

10with studies done by Henry & David , in which  not holding the 
device properly was the most common error.

In present study, errors were corrected maximally in patients aged 
30 -39 years (66.7%) and 20 – 29 years (50%). Persistence of error was 
maximum in older patients age 60 – 69 years (92.3%) and 50 – 59 
years (87.5%). Signi�cant association was found between error 
removal and age of study subjects i.e. error correction was 
signi�cantly more in younger population (20 – 39 years) as 
compared to older population (p<0.001). 

Present study shows correction of errors in technique were more 
among literate subjects (54.3%) as compared to illiterate subjects 
(17.2%) and the difference was found to be statistically signi�cant 

17(p<0.001). Similar results were observed by William et al (2004)  in 
their study. This study found that errors in technique were corrected 
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more among non smokers (48.8%) as compared to smokers (23%)  
(p<0.05). 

In our study, maximum correction of errors in technique were seen 
among patients with bronchial asthma (57.1%) as compared to 
COPD (28.3%) then other diagnosis (27%) (p<0.05). In comparison 

18to Rootsmen et al (2010)  in their study of 156 patients found that 
40% of COPD and 41% of asthma patients did error in technique 
(p>0.05) and they concluded that the type of disease have no 
impact on error in technique. 

Present study revealed that errors in technique were corrected 
maximum among patients educated initially by physician (63%), 
paramedical staff (25%) and pharmacist (4.5%). Less improvement 
was seen in patients educated by fellow patient or literature study. 
The difference was found to be statistically signi�cant (p<0.001). 

19This is supported by a similar study in Punjab by Vitull et al  . 

In present study, correction of errors in technique were more among 
subjects using device for 12 – 36 months (43.5%) followed by >36 
months of use (24.3%) as compared to subjects  using device for <12 
months (16.7%) and this difference was found to be statistically 
signi�cant (p<0.001). This may due to confounding factors like age, 
literacy and number of errors during �rst evaluation. The duration of 
use has no impact on error in handling the device.

CONCLUSION
Inhalational therapy is the mainstay in the management of 
obstructive airway diseases and maximum patients did error in the 
technique of inhalation while using inhalation devices which results 
in no or poor deposition of drugs in the lungs leading to less or no 
therapeutic response and more local side effects. To avoid this 
physician himself should advice the correct technique of the 
inhalational devices use in every patient. At every visit, the 
technique of inhalation should be checked and practical 
demonstration is needed to improve the patients' ability to use the 
inhaler with correct technique and it should be corrected whenever 
required.

Table 1: Type of Error while using DPI inhaler*

*Multiple response table
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Ste
ps

Error type No. of  Cases P 
valueBaseline % Follow 

up
%

1 Not cleansing the 
device timely and 

properly and using 
before air dry

14 30.4 02 4.3 0.002(S)

2 Failure to remove cover 00 0.0 00 0.0 -
3 Incorrect dose loading 04 8.7 00 0.0 0.121(NS)
4 Failure to pierce/break 

the capsule
05 10.9 00 0.0 0.060(NS)

5 No 
exhalation/incomplete 

exhalation

45 97.8 22 47.8 0.001(S)

6 Breathing out into the 
device

02 4.3 00 0.0 0.498(NS)

7 Poor seal around the 
mouth

31 67.4 04 8.7 <0.001(S)

8 Not inhaling quickly 
enough

28 60.9 01 2.2 <0.001(S)

9 Insufficient acceleration 36 78.3 09 19.6 <0.001(S)
10 No /short breadth hold 38 82.6 18 39.1 0.002(S)
11 Inappropriate storage 07 15.2 00 0.0 0.014(S)
12 Failure to maintain oral 

hygiene after each 
dose(rinsing, gargles 

and spit)

32 69.6 11 23.9 <0.001(S)

13 Taking the drug per 
orally

01 2.2 00 0.0 1.000(NS)
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