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Assessment of Metered Dose Inhaler Technique Errors in
Chronic Obstructive Pulmonary Disease Patients: A Cross-
Sectional Study
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ABSTRACT

Objective: To assess the frequency of metered dose inhaler technique errors among patients with chronic obstructive
pulmonary disease.

Methodology: This cross-sectional study was carried out from 8 February 2025 to 8 May 2025 in the Department of
Pulmonology, Saidu Group of Teaching Hospital, Swat. A total of 91 patients aged 40—70 years were included. Patients
were asked to demonstrate inhaler use and technique was assessed by using a standardised 12-step checklist. Data
was analyzed by SPSS version 25. Mean t standard deviation was calculated for quantitative variables and frequencies
with percentages for qualitative variables.

Results: Mean age was 55.23 + 8.87 years. The majority of patients were male (57, 62.6%). Overall, inhaler error was
present in 86 (94.50%) patients. Only 40 (44.00%) patients had previous education. Correct performance of important
steps was low, including mouthpiece placement 24 (26.40%), exhalation before inhalation 27 (29.70%) and breath
holding 32 (35.20%).

Conclusion: A very high frequency of inhaler technique errors was observed among patients.
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Introduction
Chronic obstructive pulmonary disease (COPD) is a

common and persistent respiratory disorder with
the hallmark of persistent and usually progressive
airflow limitation.! It consists of predominantly
chronic bronchitis and emphysema and is strongly
associated with prolonged exposure to noxious
particles in the lungs, such as tobacco smoke and
Individuals with this

condition often present with symptoms such as

environmental pollution.?

chronic cough with sputum production and dyspnea.
Apart from the respiratory system, this condition
also has systemic manifestations such as weight loss
and wasting, as well as an increased risk of heart
problems.® The pathophysiology of this condition
involves airway inflammation and mucus
hypersecretion, as well as the destruction of the
alveolar walls.*

The management of COPD is focused on the

alleviation of the symptoms, improvement of the
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quality of life, and reduction of the severity of the
disease.® This is done through pharmacological and
non-pharmacological means. The pharmacological
treatment of COPD includes the administration of
bronchodilators like beta-agonists and
anticholinergics, and inhaled corticosteroids in
specific patient groups.® Combination therapy is also
used in the treatment of severe cases of COPD. The
non-pharmacological treatment of COPD includes
the cessation of smoking, the most important factor
in the treatment of the disease, rehabilitation of the
patient, vaccination of the patient against flu and
pneumococcus, and oxygen therapy in severe
cases.” The inhalation therapy is the most commonly
used treatment of COPD because it has fewer side
effects and the drug is delivered locally with minimal
systemic effects.®

Technique errors in the administration of a metered-
dose inhaler (MDI) are common among patients
with COPD and may result in reduced medication
delivery, poor disease control, and increased risk of
exacerbations.® These errors may occur at different
steps of the inhalation procedure. These errors
include not shaking the inhaler before use, incorrect
positioning of the inhaler, inadequate coordination
of the inhalation and actuation of the inhaler,
inhalation performed too quickly or too slowly, and
not holding the breath after inhalation.® In addition,
not exhaling before inhalation and incorrect sealing
of the lips around the inhaler are also errors in the
Inadequate patient
cognitive function, and

administration of an MDI.
education, old age,
inadequate training of health care providers also
increase the risk of errors.!?

However, there is a scarcity of local data regarding
incorrect techniques in the use of a metered-dose
with
pulmonary disease in Swat, which is a significant

inhaler in patients chronic obstructive
problem due to a high rate of tobacco and biomass
fuel usage in this area. Therefore, this study is
important in order to assess the degree of incorrect
techniques in the use of a metered-dose inhaler in

patients with chronic obstructive pulmonary disease

in Swat and to reduce this problem by providing
education in this regard in order to improve patient
outcomes and reduce disease burden.

Methodology

This cross-sectional study was carried out in the
Department of Pulmonology at Saidu Group of
Teaching Hospital, Swat, from 8 February 2025 to 8
May 2025. The sample size was 91 patients,
level with 5%

absolute precision, taking an expected frequency of

calculated at a 95% confidence

incorrect metered-dose inhaler (MDI) technique as
93.7% in COPD patients.”? The sample size was
calculated using the WHO sample size calculator.

Patients were selected using a consecutive sampling
technique. All eligible COPD patients presenting to
outpatient
study period were

the pulmonology inpatient and

departments during the
consecutively recruited until the required sample
size was achieved. This sampling method was
chosen to ensure inclusion of all available eligible
patients in the clinical setting and to reduce
selection bias within the study population.

Patients aged 40-70 years, of either gender, who
were diagnosed with COPD according to Global
Initiative for Chronic Obstructive Lung Disease
(GOLD) criteria were included.

Patients with acute exacerbation of COPD at the
time of assessment,

cognitive impairment or

dementia preventing them from following

instructions, and those with severe comorbid
conditions such as advanced heart failure, severe
psychiatric illness, or any other condition interfering
with inhaler use or assessment were excluded.

COPD diagnosis was confirmed through available
spirometry reports showing post-bronchodilator
FEV1/FVC <0.70 or

spirometric confirmation in medical records.

documented previous
After obtaining written informed consent, patients
were enrolled from both inpatient and outpatient
departments of pulmonology. Each participant was
asked to demonstrate their usual inhaler technique
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without receiving assistance. The technique was
assessed by trained pulmonology residents using a
standardized 12-step MDI technique checklist.

Before initiation of data collection, all observers
MDI
technique assessment procedure. Training included

received training regarding the correct
demonstration of correct inhaler use according to
standard inhaler administration recommendations
checklist
consistently. The same assessment procedure was

and instructions on applying the
followed for all participants to minimize observer-
related variation.

Each step of the checklist was recorded as correct,
incorrect, or not performed, and the total number of
errors was calculated for each participant.

The 12-step MDI technique checklist used in this
study was based on standard recommended steps
for correct MDI administration. The checklist was
reviewed by pulmonology experts before data
collection to ensure content validity and
appropriateness for COPD patients. The assessed
steps included removal of the cap, shaking the
inhaler, attaching the spacer when required,
maintaining an upright inhaler position, complete
expiration before inhalation, correct mouth
positioning, simultaneous actuation and inhalation,
slow and deep inhalation, breath holding for 5-10
seconds, removing the inhaler from the mouth,
returning to normal breathing, and taking a second
dose when required.

MDI technique was considered incorrect if the
patient failed to correctly perform any of the twelve
steps or performed the steps in an incorrect
sequence.

All collected data were entered into a secure
confidentiality was

electronic database, and

maintained by assigning unique  patient
identification numbers.

Data were analyzed using SPSS version 25. Mean *
standard deviation was calculated for quantitative
variables, while frequencies and percentages were

calculated for qualitative variables.

Ethical approval was obtained from the Institutional
Research Board of SGTH, Saidu Teaching Hospital
Swat (155-ERB-024), and synopsis approval was
obtained from the College of Physicians and
Surgeons Pakistan before the start of data

collection.

Results

The study enrolled a total of 91 COPD patients, the
mean age of the patients was 55.23 + 8.87 years. The
mean height was 163.01 £ 6.75 cm and the mean
weight was recorded as 67.33 + 10.84 kg, the BMI
was found to be 25.45 £ 4.54. Duration of MDI use
among the study participants was 5.94 + 2.31 years.

In regard of gender, male patients were in majority
that is 57 (62.6%) and female patients were less in
number that is 34 (37.4%). Most of patients were
from rural areas 58 (63.7%) and urban patients were
33 (36.3%). For socioeconomic status, majority
patients belong to low socioeconomic class 49
(53.8%), middle class were 23 (25.3%) and high-class

patients were 19 (20.9%). In educational
background, uneducated patients were highest 42
(46.2%), primary educated were 26 (28.6%),

secondary educated were 12 (13.2%) and those with
higher education were 11 (12.1%). Smoking was
present among 34 (37.4%) patients while non-
smokers were 57 (62.6%). Biomass exposure was
seen in large number of patients that is 73 (80.2%)
and without biomass exposure were only 18
(19.8%). Spacer was used by 43 (47.3%) patients and
48 (52.7%) patients was not using spacer (Table-l).
When previous education on MDI technique was
assessed, only 40 (44.00%) patients had received
education about MDI technique and more than half
that is 51 (56.00%) had received no previous
education at all. Among those who received
education, the most common source was GPs with
21 (23.10%) patients followed by respiratory nurse
which was 6 (6.60%), resident doctors were 5

(5.50%), consultant and pharmacist were equal both

J Islamabad Med Dental Coll 2026 Be{0]3)



3 (3.30%) each, and house officers was least that is Table- llI: Frequency of MDI Technique Errors Among COPD Patients

onIy 2 (2.20%) patients (TabIe—II). MDI Technique Steps Frequency Percentage
Removing Cap from Inhaler
Correct 33 36.30
Table- I: Patient Demographics Incorrect 45 49.50
Demographics Mean = SD Not done 13 14.30
Age (years) 55.23 + 8.87 Shaking Inhaler Before Use
Height (cm) 163.01+6.75 Correct 36 39.60
Weight (kg) 67.33 £ 10.84 Incorrect 39 42.90
BMI 25.45 + 4.54 Not done 16 17.60
" Attaching Inhaler to Spacer if Needed
MDI Duration (years) 5.94+2.31
Correct 24 26.40
Gender Incorrect 51 56.00
Male n (%) 57(62.6) Not done 16 17.60
Female n (%) 34 (37.4) Holding Inhaler Upright
Residence Correct 39 42.90
Rural n (%) 58 (63.7) Incorrect 39 42.90
Urban n (%) 33(36.3) Not done 13 14.30
Socioeconomic Status Exhaling Completely Before Inhalation
Low n (%) 49 (53.8) Correct 27 29.70
Middle n (%) 23(25.3) Incorrect 48 52.70
- Not done 16 17.60
High n (%) 19 (20.9) - —
- Proper Mouthpiece Placement with Lip Seal
Education Correct 24 26.40
Uneducated n (%) 42 (46.2) Incorrect 52 5710
Primary n (%) 26 (286) Not done 15 16.50
Secondary n (%) 12(13.2) Actuating Inhaler During Inhalation
Higher n (%) 11 (12.1) Correct 42 46.20
Smoking Incorrect 34 37.40
Yes n (%) 34 (37.4) Not done 15 16.50
No n (%) 57 (62.6) Inhaling Slowly and Deeply
Biomass Exposure Correct 34 37.40
Yes n (%) 73 (80.2) Incorrect 37 40.70
Not done 20 22.00
No n (%) 18(19.8) Holding Breath for 5-10 Seconds
Spacer Use Correct 32 35.20
Yesn (%) 43 (47.3) Incorrect 36 39.60
No n (%) 48 (52.7) Not done 23 25.30
Removing Inhaler from Mouth
Table- II: Previous Education on MDI Technique Among Correct 32 35.20
COPD Patients Incorrect 46 50.50
Previous Education Frequency Percentage Not done 13 14.30
Yes 40 44.00 Breathing Normally After Inhalation
No 51 56.00 Correct 31 34.10
Total 91 100 Incorrect 46 50.50
Source of Education Not done 14 15.40
Consultant 3 3.3 Repeating for Second Puff if Required
Resident 5 5.50 Correct 31 34.10
House Officer 2 2.20 Incorrect 42 46.20
Respiratory Nurse 6 6.60 Not done 18 19.80
Pharmacist 3 3.30 MDI Technique Errors
GP's 21 23.10 Yes 36 94.50
No 5 5.50
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Discussion

This study was conducted to assessed the MDI
technique errors among COPD patients and to find
out the previous education status regarding inhaler
use. The findings of present study were revealing
that majority of patients were middle aged with
mean age 55.23 + 8.87 years and most of them were
male 57 (62.6%), which is consistent with the known
fact that COPD is more prevalent in males due to
higher rates of smoking and occupational exposures.
The incidence of metered dose inhaler (MDI) error
was observed among all participants, with 86
individuals (94.50%) showing inaccuracies. This
shows that the rate of error was markedly high. The
worst steps were shown by 24 participants (26.40%)
for attaching the inhaler to the spacer and another
24 participants (26.40%) for proper placement of the
mouthpiece with a lip seal. The steps require specific
coordination and understanding of the device,
which is quite challenging without proper
demonstration. The exhalation before inhaling was
also done incorrectly by 27 participants (29.70%),
and this is an important step because failing to
exhale completely will reduce the volume of lungs
available for medication. Similarly, proper breath
hold for 5-10 seconds was correct for only 32
participants (35.20%), and this is an important step
because without proper breath hold, medication will
be exhaled before being deposited.

The findings of present study were showing that 86
(94.50%) COPD patients had at least one MDI
technique error, which is very high rate. This result
is closely similar to findings of Marko et al. * who
reported up to 94.2% patients commit at least one
error, and Rahman et al. ** who found errors in
94.4% MDI users, suggesting that poor inhaler
technique is very widespread problem regardless of
geographic location or healthcare setting. Castel-

Branco et al. ©*

also reported 87% patients made at
least one error and Zhou et al. *® found pooled error
rate of 76% in meta-analysis of COPD patients,

though this rate was somewhat lower than present

study findings which may be because Zhou et al. °
included different inhaler devices like DPl and SMl in
addition to MDI and some devices may have lower
error rates.

Regarding previous education on MDI technique,
only 40 (44.00%)
education and GPs were the most common source,
accounting for 21 (23.10%) patients. This finding is
consistent with

patients had received any

recent evidence showing that

structured inhaler technique education and
individualized coaching can significantly improve
pMDI use among COPD patients. Usmani et al.
reported that

improved inhaler technique and reduced critical

targeted one-on-one coaching
errors in COPD patients, highlighting the importance
of regular assessment and demonstration of correct
inhaler use.” The high error rate observed in the
present study may partly be explained by the fact
that more than half of patients had never received
formal inhaler education, while those who received
education mostly relied on GPs, who may have
limited time for repeated and structured inhaler
demonstrations in busy outpatient settings.

Among specific technique errors, exhaling
completely before inhalation was correctly done
only by 27 (29.70%) patients and holding breath for
5 to 10 seconds was correct in only 32 (35.20%)
patients. These findings are well supported by Ocakli

et al.

who reported failure to exhale before
inhalation as most frequent error in 75.8% COPD
patients, and Cho-Reyes et al. 1! who found failure to
exhale in 65.5% and inadequate breath-hold in
41.9% patients in their meta-analysis. Castel-Branco
et al. ® similarly found no breath-hold as major error
in 62.5% pMDI users. The scientific reason for these
errors is that exhaling completely is unintuitive step
for patients and breath-holding require conscious
effort which patients forget or find difficult, and
without proper demonstration these steps is easily
missed.

Proper mouthpiece placement with lip seal was
correctly performed only by 24 (26.40%) patients
and actuating inhaler during inhalation was correct
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in 42 (46.20%) patients. Cho-Reyes et al. ! also
reported improper inhalation in 39.4% and Castel-
Branco et al. ® found poor coordination as major
error in 43.8% pMDI users which is comparable to
present study. Poor coordination between actuation
and inhalation is a very common and clinically
important error because if inhaler is actuated too
early or too late then drug deposit in oropharynx
instead of reaching lower airways, this reduces
therapeutic efficacy and increase side effects.

The majority of patients in present study was from
rural areas 58 (63.7%) with low socioeconomic
status 49 (53.8%) and uneducated 42 (46.2%), these
demographic factors likely contributed to high error
rate because patients with low literacy and limited
healthcare access have less exposure to proper
inhaler education and counseling. Ocakli et al. * also
found that errors were significantly associated with
certain demographic factors including gender and
shorter disease duration, supporting the idea that
patient background characteristics influence inhaler
technique performance. Overall, the findings of
present study were reinforcing the urgent need for
structured inhaler education programs especially in
resource limited settings where patients have least
access to proper training.

This study has several strengths. First, the study
objectively assessed MDI technique using a
than
relying only on patient self-report, which provides a

standardized step-based checklist rather
more accurate evaluation of inhaler errors. Second,
the inclusion of COPD patients from a real-world
clinical setting increases the practical relevance of
the findings. Third, the study highlights specific
critical steps where patients commonly make errors,
which can help healthcare providers design targeted
inhaler education interventions. Additionally, the
assessment of patient education sources provides
useful information regarding current gaps in inhaler
training practices and identifies opportunities for
improving COPD management.

The limitations of the present study are many and
need to be considered while interpreting the results.

To begin with, the study is carried out in one hospital
and may not be representative of the general COPD
population in the country. Secondly, the sample size
is 91, which may not be sufficient to represent the
general Thirdly,
sectional study allows evaluation at only one point

COPD population. the cross-
in time and may not be sufficient to determine the
relationship between different variables. Observer
bias is also a possibility in this study, as the
evaluation of MDI technique is done by observing
the patients. It is possible that the performance of
the patients may be affected because of the
observer effect. Moreover, the study is based on
self-reported data such as smoking and biomass
exposure, which may be subject to recall bias.

Conclusion

The present study found that the majority of
patients with chronic obstructive pulmonary disease
(COPD) used the metered dose inhaler (MDI) device
incorrectly, with a significant proportion of patients
committing at least one error in the administration
of the MDI device. It was also found that the
previous education received by the patients
regarding the MDI device was inadequate for more
than half of the patients, with general practitioners
being the most common source of MDI instruction,
although not necessarily the best one.
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