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Abstract

Asthma is an obstructive lung disease with high prevalence. Symptom control in asthma remains poor despite significant advance-
ments in treatment guidelines and inhalational devices. This is often attributed to inadequate patient adherence to the inhaler technique
and insufficient education on its long-term use. Through this study, we aimed to assess the impact of reinforcement of proper inhaler
technique on asthma symptom control and quality of life. A prospective cohort of 400 asthma patients using dry powder inhalers and
metered dose inhalers was recruited in the outpatient clinic of our hospital. At the time of recruitment, the correctness of inhaler tech-
nique usage was assessed, and the pre-test Inhaler Technique Score (ITS) was recorded for each patient. Then, a ten-step inhalation
technique was taught through demonstration, and the post-test ITS score was recorded again. This was done for each patient at month-
ly intervals for 3 months. Along with it, two tailored questionnaires, the Asthma Control Test (ACT) and Asthma Quality of Life
Questionnaire (AQLQ), were administered at each visit to assess disease control and quality of life. Significant enhancements in
inhalation technique were noted from the first to the third visit using the ten-step inhalation usage scores, which improved from 6.91
to 9.87 (out of 10) (p<0.001), paralleled by ACT score increases from 17.06 to 19.37 (out of 25) (p<0.001) from visits one to two,
and from 19.37 to 20.52 (out of 25) (p<0.001) from visits two to three, signifying improvement in symptom control. Quality of life
similarly improved from 4.45 to 5.12 to 5.45 (out of 7) (p<0.001) across the three visits as assessed by AQLQ. In conclusion, pro-
moting proper inhaler technique through structured education programs is crucial for optimizing long-term asthma management and

enhancing patients’ quality of life.
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Introduction

Inhalational medications are the mainstay in contemporary
asthma treatment due to their ability to deliver therapeutic doses
directly to the lungs while minimizing systemic side effects [1].
Effective inhaler use is critical for achieving optimal symptom
control and disease management. However, ineffective tech-
niques can compromise drug delivery, leading to decreased effi-
cacy and poor outcomes in asthma management. Patient adher-
ence to prescribed inhalation therapies significantly influences
treatment effectiveness [2-4]. Studies have highlighted that a
substantial proportion of patients, over 60% in some reports, do
not use their inhalers correctly, thereby reducing the medica-
tion’s efficacy [5,6]. This underscores the importance of
patients’ knowledge of inhaler technique as well as the ability of
healthcare providers to instruct on proper technique on the treat-
ment outcomes [7,8].

While inhaler devices vary in dose preparation and opera-
tional mechanics, fundamental principles of correct inhalation
technique apply universally. Hence, personalized patient educa-
tion, assessment, and training are crucial components of effec-
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tive asthma care [9,10]. Guidelines universally recommend that
patients should not start using a new inhaler device without ade-
quate training from a healthcare professional and demonstration
of correct technique [11].

Despite the clear guidelines advocating for proper inhaler
technique training, there remains a scarcity of qualitative data
assessing asthma control following reinforcement of correct
inhaler technique. Thus, this study was carried out to assess
patient compliance with the correct inhaler technique and the
effect of training interventions on the same, thereby serving as a
guide to improved clinical practice and patient management
strategies.

Materials and Methods
Study population

The study was conducted in the Department of
Pharmacology and the Department of Pulmonology in a tertiary
care center in Northern India. It included 400 asthma patients
observed over monthly visits for 3 months. The sample size was
determined based on Singh ez al. [12]. Inclusion criteria were
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age >18 years and use of inhaler therapy for at least 3 months.
Exclusion criteria included participation in other clinical trials,
terminal illness, and initiation of new asthma therapy during the
study.

Study design

The study was a prospective cohort study conducted for a
duration of 12 months from August 2022 to August 2023. The
objective was to assess the compliance of patients to proper
inhaler technique through an inhaler technique score (ITS),
which ranged from 0 to 10 (Supplementary Table 1), with a score
of 0 indicating no compliance to 10 indicating full compliance.
Then, the reinforcement of the proper inhaler technique was done
via a 10-step technique demonstration, and its effect on the ITS
score was evaluated. Further evaluation was done to analyze the
effect of the correct inhaler technique on asthma control using the
Asthma Control Test (ACT). The ACT scores range from 5 (poor
control) to 25 (complete control), with scores >19 indicating
well-controlled asthma. The change in quality of life post-rein-
forcement with the Asthma Quality of Life Questionnaire
(AQLQ) was also observed. AQLQ is rated on a 7-point Likert
scale, where 1 denotes maximal impairment and 7 denotes no
impairment in quality of life. The study procedure is summarized
as follows.

Baseline

Participants completed a pretest on inhaler technique knowl-
edge (ITS), ACT, and AQLQ. Following a demonstration of
inhaler technique steps, a post-test ITS score was obtained.

Week 4

Participants were reassessed using ACT and AQLQ. A second
ITS demonstration was given as reinforcement, with ITS scores
recorded before the demonstration.

Week 8
Final assessment was conducted using ITS, ACT, and AQLQ.

Results

Out of the 400 patients, there was no dropout, and the data of
all patients were recorded and analyzed. The average values of
demographic parameters and anthropometric details of the study
participants (n=400) are shown in Table 1.

The mean ITS pre-test scores (out of 10) of all patients at
baseline, week 4, and week 8 were 6.9+1.7, 9.55+1.017, and
9.87+0.719, respectively. A paired t-test was done to compare
ITS score values between baseline and week 4, and further
between week 4 and week 8. There was a significant increase in
the ITS score from baseline to week 4 (p<0.05). Similarly, there
was a significant increase in the ITS score from week 4 to week
8 (p<0.05). The mean post-test ITS score at each monthly visit
for all patients came out to be 10.

The ACT scores were also recorded for each patient at base-
line, week 4, and week 8. The mean ACT score (out of 25) for all
patients came out to be 17.1£3.3, 19.442.7, and 20.5+2.3 at base-
line, week 4, and week 8, respectively. On paired #-tests, there
was a significant (p<0.05) increase in ACT values from baseline
to week 4 and further from week 4 to week 8.

The AQLQ scores were also recorded for each patient
at baseline, week 4, and week 8. The mean AQLQ score (out of
7) for all patients came out to be 4.45+1.03, 5.12+0.85,
and 5.454+0.73 at baseline, week 4, and week 8, respectively.
On paired z-tests, there was a significant (p<0.05) increase in
AQLQ values from baseline to week 4 and further from week 4
to week 8.

A Pearson correlation analysis was performed to evaluate the
role of the ITS score in influencing the ACT score and AQLQ
score. There was a significant positive correlation (12=0.659;
p<0.05) between the change in ITS scores from baseline to week
4 and the change in ACT scores from baseline to week 4.
Similarly, there was a significant positive correlation (12=0.539;
p<0.05) between the change in ITS scores from week 4 to week
8 and the change in ACT scores from week 4 to week 8.
Likewise, there was a significant positive correlation (r2=0.583;

Table 1. Demographic and clinical parameters of all patients at baseline, 4 weeks, and 8 weeks.

Baseline 4 weeks 8 weeks
Age (median) 38 years
Gender (male) 43.8%
Weight (kg) 63.4£13.3
Height (m) 1.6+0.08
BMI (kg/m2) 24.444.7
Pretest ITS score? (mean+SD) 6.91£1.71 9.55+1.01* 9.87+0.71**
Post-test ITS scores (mean+SD) 10 10 10
ACT scoreb (mean+SD) 17.06+3.27 19.37+2.67 * 20.5242.31**
AQLQ scorec (mean+SD) 4.45+1.03 5.1240.85 * 5.4540.73%**

BMI, body mass index; ITS, inhaler technique score; SD, standard deviation; ACT, asthma control test; AQLQ, asthma quality of life questionnaire; atotal score out of 10;
btotal score out of 25; ctotal score out of 7; *p<0.05 on paired t-test between scores of weeks 4 and day 0; **p<0.05 on paired ¢-test between scores of week 8 and week 4.
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p<0.05) between the change in ITS scores from baseline to week
4 and the change in AQLQ scores from baseline to week 4. Also,
there was a significant positive correlation (r2=0.404; p<0.05)
between the change in ITS scores from week 4 to week 8 and the
change in AQLQ scores from week 4 to week 8.

corresponding change in pre-test ITS scores and ACT scores from
week 4 to week 8 [17]. This becomes significant for asthma
patients because they must keep taking medication for longer dura-
tions, and the quality of life is an apt measure to evaluate the over-
all treatment effectiveness.

Discussion

The pre-test ITS score at baseline was conducted amongst the
participants who were already on inhalers for a minimum duration
of the past 3 months. The results had a mean score of 6.91+1.71,
with a maximum score of 10 and a minimum score of 4. This
emphasizes the very basis of this study that, despite timely diag-
nosis and proper medication, patients are not following the correct
inhaler technique. Our findings are consistent with an earlier
study by Lia Jehedi et al. that found that even though most asth-
matic patients were confident in their technique, many did not use
their inhaler(s) correctly [13]. The pre-test ITS score at week 4
had a mean value of 9.55+1.01, with significant improvement (p
<0.05) from baseline values. This indicates that if the participants
are taught the inhaler technique along with a proper demonstra-
tion of each step in the correct sequence, their compliance with
the inhaler technique improves. Further, the pre-test ITS score at
week 8 had a mean value of 9.87+0.71 with significant improve-
ment over the ITS score values at week 4. This shows that the
reinforcement of the inhaler technique can be an essential inter-
vention for the continued success of the treatment over time.
These results demonstrate the crucial role of proper inhaler tech-
nique in the management of asthma [13]. The post-test ITS scores
demonstrating short-term learning of the patient on all three occa-
sions were found to be 10 in all 400 participants. This was because
it was ensured that every patient should learn the inhaler tech-
nique correctly before leaving the outpatient department, and to
ensure that patients would follow the steps accordingly while tak-
ing the medication.

The ACT was done to assess the level of symptom control of
asthma in the patient at baseline, week 4, and week 8. The mean
value of ACT at baseline was 17.06+3.27, which means that asth-
ma was not well controlled. This significantly (p<0.05) improved
ACT scores, being 19.374£2.67 and 20.5242.31 at week 4 and
week 8, respectively, indicating a transition to well-controlled
asthma. On Pearson’s correlation, we found out that the change in
pre-test ITS score from one visit to the subsequent visit signifi-
cantly correlated with the corresponding change in ACT scores.
This highlights the impact of adherence to the correct inhaler
technique on symptom control in asthma. In previous studies, it
has been similarly found that the adherence of patients to medica-
tions improved disease control and decreased the risk of exacer-
bations as well [14-16].

Asthma can be a crippling disorder that negatively impacts a
person’s quality of life. In this study, the AQLQ score was calcu-
lated for each patient at baseline, week 4, and week 8§ to assess
their quality of life. The mean value of AQLQ at baseline was
4.45+1.03, which means that there was moderate limitation, which
significantly improved to 5.12+0.85 and 5.45+0.73 at week 4 and
week 8, respectively. On Pearson’s correlation, the change in
AQLQ values from baseline to week 4 correlated significantly
with the corresponding change in pre-test ITS scores and ACT
scores from baseline to week 4. Similarly, the change in AQLQ
values from week 4 to week 8 also correlated significantly with the

©)

[Monaldi Archives for Chest Disease 2025; 95:3199]

Conclusions

The reinforcement of proper inhaler technique results in better
asthma control and better quality of life in patients with bronchial
asthma. This places the healthcare provider in a crucial position to
oversee inhaler technique and interact with the patient to enhance
adherence. Also, simple tools like demonstration of inhaler tech-
nique steps and checklists can have a major impact on adherence,
thus leading to better treatment outcomes.

References

1. Boulet LP, Reddel HK, Bateman E, et al. The global initiative
for asthma (GINA): 25 years later. Eur Respir J 2019;54:
1900598.

2. Virchow JC, Crompton GK, Dal Negro R, et al. Importance of
inhaler devices in the management of airway disease. Resp
Med 2008;102:10-9.

3. Bousquet J, Mantzouranis E, Cruz AA, et al. Uniform defini-
tion of asthma severity, control, and exacerbations: document
presented for the World Health Organization consultation on
severe asthma. J Allergy Clin Immunol 2010;126:926-38.

4. Westerik JA, Carter V, Chrystyn H, et al. Characteristics of
patients making serious inhaler errors with a dry powder
inhaler and association with asthma-related events in a primary
care setting. J Asthma 2016;53:321-9.

5. Melani AS, Bonavia M, Cilenti V, et al. Inhaler mishandling
remains common in real life and is associated with reduced
disease control. Resp Med 2011;105:930-8.

6. Press VG, Arora VM, Shah LM, et al. Misuse of respiratory
inhalers in hospitalized patients with asthma or COPD. J Gen
Intern Med 2011;26:635-42.

7. Van der Palen J, Klein JJ, Kerkhoff AH, et al. Evaluation of the
effectiveness of four different inhalers in patients with chronic
obstructive pulmonary disease. Thorax 1995;50:1183-7.

8. Lavorini F, Magnan A, Dubus JC, et al. Effect of incorrect use
of dry powder inhalers on management of patients with asthma
and COPD. Resp Med 2008;102:593-604.

9. Dekhuijzen PN, Vincken W, Virchow JC, et al. Prescription of
inhalers in asthma and COPD: towards a rational, rapid and
effective approach. Resp Med 2013;107:1817-21.

10. Price D, Bosnic-Anticevich S, Briggs A, et al. Inhaler compe-
tence in asthma: common errors, barriers to use and recom-
mended solutions. Resp Med 2013;107:37-46.

11. Vestbo J, Hurd SS, Agusti AG, et al. Global strategy for the
diagnosis, management, and prevention of chronic obstructive
pulmonary disease: GOLD executive summary. Am J Resp
Crit Care Med 2013;187:347-65.

12. Singh S, Salvi S, Mangal DK, et al. Prevalence, time trends
and treatment practices of asthma in India: the Global Asthma
Network study. ERJ Open Res 2022;8:00528-2021.

13. Jahedi L, Downie SR, Saini B, et al. Inhaler technique in asth-
ma: how does it relate to patients’ preferences and attitudes

OPEN 8ACCESS



Article

toward their inhalers? J Aerosol Med Pulm Drug Deliv 2017, 16. Schatz M, Sorkness CA, Li J, et al. Asthma control test: relia-

30:42-52. bility, validity, and responsiveness in patients not previously
14. Beuther DA, Sutherland ER. Overweight, obesity, and incident

) - DO : 3 followed by asthma specialists. J Allergy Clin Immunol 2006;
asthma: a meta-analysis of prospective epidemiologic studies.

Am J Resp Crit Care Med 2007;175:661-6. 1175549_56' i o

15. Scullion J. The nurse practitioners’ perspective on inhaler edu- 17. Juniper EF, Buist AS, Cox FM, et al. Validation of a standard-
cation in asthma and chronic obstructive pulmonary disease. ized version of the asthma quality of life questionnaire. Chest
Can Respir J 2018;2018:2525319. 1999;115:1265-70.

Online supplementary material:

Supplementary Table 1. Inhalation technique steps and score.

Received: 11 September 2024; Accepted: 13 September 2024; Early view: 21 October 2024.

Contributions: all authors were involved in the literature search, planning, conduct, writing the original draft of the manuscript, literature search, and editing of
the study. All the authors have agreed with the submitted manuscript.

Conlflict of interest: the authors declare that they have no conflicts of interest regarding the current study.

Ethics approval and consent to participate: ethical clearance obtained from the Institutional Ethics Committee, VMMC, and Safdarjung Hospital, New Delhi,
with serial no IEC/VMMC/SJH/Thesis/06/2022/CC-240 dated 11th July 2022.

Informed consent: written informed consent was taken from all participants.

Patient consent for publication: written informed consent has been obtained from all patients for the publication of the data.

Availability of data and materials: data and materials are available from the corresponding author upon request.

Publisher s note: all claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or
those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article or claim that may be made by its manufacturer is not

guaranteed or endorsed by the publisher.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).

@ [Monaldi Archives for Chest Disease 2025; 95:3199] OPEN aAccsss



