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Purpose: This study was designed to assess inhaler technique skills, asthma control level, adherence, and quality of life scores 
amongst asthmatic patients living in Amman, Jordan, investigating the role of pharmacist’s educational intervention.
Patients and Methods: This single-blinded randomized parallel-group active-controlled study was conducted at the Jordan 
University Hospital (JUH) clinic in 2019. Patients were assessed at baseline and follow-up (after three months) on their inhaler 
technique (based on validated published checklists), asthma control based on the asthma control test (ACT) questionnaire, adherence 
to treatment, and quality of life (QoL). Patients in the active group were counseled on correct inhaler technique and administration 
skills, orally and using inhaler adhesive labels delivered by the clinical pharmacist.
Results: Asthma patients (n = 157; active, n = 79, and control, n = 78) were recruited into the study and grouped based on the 
controller inhaler they were using (Turbohaler (TH) and Accuhaler (ACC). There was no statistically significant difference between 
both groups at baseline for inhaler technique, adherence, ACT, and QoL. At follow-up, 93.7% of the active group patients used their 
inhalers correctly, while only 16.7% of the control group used them correctly (P-value <0.001). Also, the ACT mean score was 
significantly higher for the active group (21.21±5.27) versus the control group (15.92±7.31; P-value <0.001). The QoL mean score was 
significantly improved for the active group compared with the control group (active = 63.85±24.78, Control = 38.746±3.23, P-value 
<0.001). Improvement in adherence for the active group was noticed compared with the control group but did not reach a significant 
level (P-value=0.691).
Conclusion: Through a practical educational intervention, pharmacists were found to significantly improve patients’ asthma inhaler 
technique, ACT scores, and QoL scores for patients with asthma.
Keywords: inhaler techniques, ACT, adherence, QoL

Introduction
Asthma is a common and potentially serious chronic disease that burdens patients, their families, and the community.1,2 It 
causes respiratory symptoms, activity limitation, and flare-ups (exacerbations, mainly due to viruses and other factors) 
that sometimes require urgent health care and may be fatal.1,3 Asthma level of control is affected by adherence, 
environment, and mainly by incorrect inhaler technique administration; it leads to treatment failure or inadequate 
control.1,4,5

The correct inhaler technique administration skills are explained in the device’s product information and printed on 
the leaflet. Earlier studies reported high rates of inappropriate Turbuhaler (TH) administration techniques,6 where up to 
54% of patients using TH did not complete all steps correctly.6 Using the Accuhaler (ACC, also called the Diskus) 
inhaler due to inadequate inhalation at the beginning of the inhalation process, improper dose loading of the device, and 
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patient exhalation into the device at the end of the process were the main errors reported.7 While TH administration 
errors were initially due to slow or inadequate inhalation, loading the dose at a degree of more than 45 degrees, unloading 
or inadequately loading the dose, and exhalation into the inhaler.7

Many health-care providers do not provide counsel to patients on using their inhalers correctly, although that impacts 
their asthma control.8,9 The impact of the pharmacist’s role on asthma control levels was reported in a community 
pharmacy-based program which reported a significant improvement in asthma outcomes.10,11 Pharmacist counseling 
services using inhaler technique education and labels with the technique steps placed on patients’ controller inhalers 
showed improved asthma control outcomes, including inhaler technique and asthma control.11,12 Patients can benefit 
from the pharmacist considering the barriers to attending primary health-care facilities.13–15 The counseling between 
dispensing visits for asthmatic patients led to improved patients’ inhaler technique using the TH and ACC.12

Adherence is also vital for the excellent management of asthmatic patients using inhalers. Using controller medications 
according to therapeutic plans improves asthma control outcomes. There is a special relationship between adherence and 
treatment outcomes.16

A recent study in Jordan reported poor knowledge and readiness to deal with asthmatic children.17 This study was 
conducted to assess the ability of asthma adult patients living in Jordan to demonstrate the correct use of their inhaler 
controller devices and to assess their asthma control, adherence to their treatment, and QoL scores. The association 
between inhaler technique improvement following education and asthma control, adherence, and QoL was assessed.

Materials and Methods
Study Design and Subjects
This single-blinded randomized active-controlled study was carried out in 2019 at the University of Jordan Hospital 
(JUH) and approved by the JUH ethics committee (IRB No. 2019/192) and complied with the Declaration of Helsinki. 
Adult asthma patients attending the outpatient respiratory clinic were invited to participate in the study by the clinical 
pharmacist (a researcher with two years of experience) at the respiratory clinic.

Study inclusion criteria included patients between the ages of 18 and 75 with an asthma diagnosis confirmed by 
a respiratory consultant and intermittent or persistent asthma as defined by the Global Initiative for Asthma (GINA).2 The 
included participants also were on a controller inhaler with no change in medication or dose for the previous month. They 
were able to visit the involved clinic during the three-month study period. All eligible patients included in the study 
provided a signed consent form before study entry. Patients who did not speak or understand Arabic or could not commit 
to the study period were excluded.

Asthmatic patients were interviewed at the respiratory clinic by an experienced clinical pharmacist working with 
asthmatic patients. The patients were recruited and randomly allocated to either the interventional (active) group or the 
non-interventional (control) group. Active group patients were assessed on their inhaler technique. They then received 
counseling on correct inhaler technique administration skills orally and by using inhaler adhesive labels. In contrast, the 
control group patients were assessed on their inhaler technique but did not receive counseling on correct inhaler 
technique administration skills. The predetermined randomization number list was designed using a computer- 
generated randomization program (www.randomization.com).

The clinical pharmacist conducted a face-to-face interview at the baseline visit and follow-up, which was a visit three 
months later from the baseline conducted at the clinic. The clinical pharmacist explained the study to the patients using 
simple, short sentences and a clear voice. Figure 1 represents the study protocol explaining the study process and data 
collected at the baseline and follow-up, while Figure 2 represents the inhaler technique education protocol.

Outcome Measures
The Outcome Measured at the Baseline
At baseline, the patient’s asthma inhaler administration technique was assessed using placebo inhalers provided by 
AstraZeneca Pharmaceuticals and GlaxoSmithKline and validated inhaler technique checklists translated into Arabic.18 

The inhaler technique checklist contained nine steps, with each correct step counting for one point; hence, each patient 
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was awarded a score out of 9. A score of 9/9 was considered the Correct Technique for TH and ACC. For the TH, four 
steps were categorized as “essential” (little or no medication would reach the airway), and three steps were classified as 
essential for the ACC.18 A score of 4/4 for TH and 3/3 for ACC indicates Correct Essential Technique.

Asthma Level of Control
ACT questionnaires assessed asthma control. ACT is a validated self-administered questionnaire to determine the level of 
asthma control, composed of five questions.19 ACT is one of the numerical assessment tools, “scores from 20–25 are 
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Patient eligibility: patients that met the inclusion criteria 
were included in the study

Baseline patient assessment:
Demographic data
Inhaler technique

Asthma Control Test (ACT) 
Mini-AQLQ

Medication adherence

RANDOMIZATION 

ACTIVE GROUP CONTROL GROUP

EDUCATIONAL MODEL NO INTERVENTION

ASSESSMENT 3 months later for all 
PATIENT

inhaler technique 
ACT

medication adherence
Mini-AQLQ

Satisfaction with the service 

Baseline
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Mini-AQLQ: mini-asthma quality 
of life questionnaire

Figure 1 The study protocol explains the process of the study and data collected at baseline and follow-up.

1. Assess patient's inhaler technique 
2. Highlight any incorrect steps on the "Inhaler Technique Label" 
3. Educate patient on correct inhaler technique by verbal counselling and physical demonstration 

with a placebo inhaler, addressing all steps in the inhaler technique checklist 
4. Repeat 1 and 3 up to three times if necessary, until the patient has correct technique 
5. Attach the highlighted 'Inhaler Technique Label' to the patient's own inhaler 
6. Repeat the inhaler technique assessment and education at each subsequent visit, and place a 

new 'Inhaler Technique Label' on the patient's replacement inhaler (or on the old one if still in 
use), highlighting the label with the initial problems

Inhaler technique education protocol

Highlight label with 
initial problem

Attach label to inhaler

Assess technique

Educate 
demonstration with 

return demonstration

Figure 2 Inhaler technique education protocol.
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classified as well-controlled asthma; 16–19 as not well-controlled; and 5–15 as very poor controlled asthma”. The Arabic 
version of ACT was used and validated by Lababidi et al.19 A score of less than 20 in ACT refers to uncontrolled or 
poorly controlled asthma, and the asthma status should be reassessed.19

Asthma Medication Adherence
All the patients were assessed on their adherence to asthma medications at baseline and follow-up. Twenty asthma 
adherence validated questionnaire questions were answered with a 6-point scale.20

Quality of Life (QoL)
Asthma-related QoL of patients was evaluated using a validated questionnaire.21 The questionnaire consists of 23 
questions exploring many aspects of asthmatic patients’ lives, such as patients’ satisfaction related to their treatment 
and their exercises.

Clinical Pharmacist Intervention
All patients in both groups underwent face-to-face interviews with a clinical pharmacist on their first visit to the clinic. 
The clinical pharmacist explained the study to patients using simple, short sentences and a clear voice. At the end of the 
interview, patients were praised for their cooperation and their contact details were provided for the follow-up visit 
arrangements.

The active group patients were educated on the correct inhaler technique for TH and ACC with verbal and written 
instructions (photo label) in the respiratory clinic of the hospital. Inhaler Technique counseling service based on 
previously published methods,18 going through each step on the checklist to describe and demonstrate correct use. 
This cycle of assessment and counselling was repeated up to three times, if necessary, until the patient had the correct 
technique on all steps (Figure 2). At the completion of counselling, the pharmacist used a highlighter pen to identify any 
incorrect steps from that day’s initial assessment on an “Inhaler Technique Label” which was pre-printed with the 
relevant checklist. The pharmacist attached the highlighted label to the patient’s controller medication inhaler (not the 
box), without covering any essential information. Pharmacists recorded the time taken for inhaler technique assessment/ 
education.

At follow-up, active pharmacists repeated inhaler technique assessment/education, and a new label was placed on the 
patient’s replacement inhaler (or on the old one if still in use). If no steps were incorrect on the initial assessment at any 
visit, the label was attached to the patient’s inhaler without highlighting. The time required for patients’ counseling on the 
correct inhaler technique was assessed using a timer since the pharmacist started to demonstrate the proper inhaler 
technique using a placebo till the patient achieved a 9/9 score on their inhaler. All the required information was collected, 
and the patients answered the questionnaires (study tools).

The control group patients were assessed on their inhaler technique in the same way as the active group patients but 
did not receive educational counseling. For ethical purposes, after the study was ended, all control group patients 
received education on their inhaler technique, the same as that delivered to the active group patients.

Follow-Up Assessment
At follow-up (3 months post-baseline), all patients, both in the active and control groups, were re-assessed for the inhaler 
technique administration, ACT, adherence, and QoL method.

Patient satisfaction with the pharmaceutical counseling on inhaler technique services they received was assessed at 
the end of the study. Satisfaction was evaluated through four questions:

1- “How did you like the service you received on inhaler technique education delivered by the pharmacist?”;
2- Do you think this service is needed for every patient that enters the clinic?’;
3- “Was the time spent on the inhaler technique education sufficient?”;
4- “Was the inhaler technique used in the education effective?”
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Sample Size
The primary outcome determined in this study was the level of asthma control measured by ACT. A sample of 79 and 78 
adult asthma patients for each group (active and control) was required to detect a 10% difference in ACT scores between 
the active and control groups at 80% statistical power and a 5% significance level. The recruitment of patients was 
carried out over six months, from March 2019 to August 2019.

Statistical Analysis
Following data collection, patients’ responses were coded and entered into a customized database using the Statistical 
Package for the Social Sciences (SPSS), Version 24.0 (IBM Corp., Armonk, New York, USA). Continuous variables 
were presented as means and standard deviations, while qualitative variables were presented as frequencies and 
percentages. The Chi-Square test was used to compare the active and control groups for the categorical data using 
SPSS. McNemar’s test was used on paired nominal data at baseline and follow-up and was applied to 2×2 contingency 
tables with a dichotomous trait with matched pairs of subjects. A paired sample t-test was used to compare the 
continuous data, such as the mean within the group at the baseline and follow-up. In contrast, an independent sample 
t-test was used to compare the continuous data such as mean between both groups, either at the baseline or follow-up.

Results
Demographics of Study Participants
According to the study’s inclusion criteria, 157 asthmatic adult patients were recruited. The total sample was randomized 
into two groups: active (n = 79) and control (n = 78). At follow-up, 151 patients were returned for the follow-up study 
and were re-interviewed at the respiratory clinic of JUH (Figure 3). Three patients from the active group could not come 
back to the follow-up visit and were too sick to return; two patients from the control group could not return for personal 
reasons. Three patients out of the total sample could not complete the questionnaires due to another clinic appointment or 
time pressure (Table 1).

Measured Outcomes
Asthma Inhaler Technique
For both active and control patients, 157 assessments of the inhaler technique were recorded. These results included the 
two inhalers, TH (n = 91) and ACC (n = 66) patients. No statistically significant difference in inhaler technique scores 
between the two active and control groups for TH (P = 0.91) and ACC (P = 0.093) scores were out of 9 for both inhalers.

At follow-up, a significant improvement in inhaler technique was noticed for the active group compared to the control 
group (P < 0.001 for both TH and ACC). The average time for counselling spent by the pharmacist on correct inhaler 
technique administration skills was about 1.82 minutes. The difference in correct inhaler technique score at baseline and 
follow-up for both groups was statistically significant (Active group = 1.33±1.49 and control group = 0.0139±0.313; P < 
0.001; independent sample t-test; Table 2).

Figure 4 shows the effect of the pharmacist’s counselling for the active group on the correct inhaler administration 
technique on patients using ACC and TH. Inhaler technique scores were increased, and a statistically significant 
difference from baseline was found at the three-month follow-up (P < 0.001, Paired Sample t-test). Inhaler technique 
scores for patients in the control group are represented in Figure 5.

Asthma Level of Control
ACT mean score results for the study population (assessing patients’ symptoms over the past four weeks) were evaluated. 
There were no statistically significant differences between the mean scores of the active (15.39±6.136) and control 
groups (14.22±5.892) at baseline (p-value 0.223, independent sample t-test) (Table 2).

At follow-up, the mean scores of asthma control were significantly increased for the active group (21.21±5.27) 
compared to the control group (15.92±7.30, P-value <0.001).
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Among the active group patients at baseline and follow-up, the mean score for the ACT was statistically significant 
(P-value <0.001, paired sample t-test). The control group also showed a significant improvement in the mean score 
(p-value 0.012, paired sample t-test), but not as much as the active group (Table 2).

The differences in ACT scores at the baseline and follow-up for both the active and control groups were statistically 
significant (active, 5.81±5.47 and control, 1.6±5.38; P < 0.001; independent sample t-test).

Patient Adherence Scores
Regarding asthma adherence scores, some active group patients (n = 13, 17.1%) and control group patients (n = 12, 
15.4%) were not adherent and did not follow their treatment plan. However, no statistically significant difference (p-value 
= 0.322) between the groups at baseline was found. Patients reported reasons for non-adherence. For both groups, one of 
the main reasons that led patients to not follow their treatment plan in the active (n = 48, 60.8%) and control groups (n = 
47, 60.3%) was patients’ inability to afford their treatment. Improvement in adherence for the active group was noticed at 
follow-up compared to the control group, but with no statistically significant difference between the two groups (p = 
0.691) (Table 3).

Asthma Related-Quality of Life (QoL)
A strong correlation between ACT scores and AQLQ value was found at baseline (Pearson R = 0.719) and follow-up 
(Pearson R = 0.820), respectively, with a significant statistical difference between baseline and follow-up (P < 0.001).

At follow-up, active group patients showed a significant improvement in patients’ QoL mean scores (p < 0.001, 
paired sample t-test). While in the control group, no significant difference in the QoL mean score was found (p = 0.229).

The difference in QoL score at baseline and follow-up for both active and control groups was statistically significant 
(active = 25.618±23.67 and control = 3.21±20.55; P < 0.001; independent sample t-test) (Table 4).

157 were recruited into the study (147 patients 
signed the consent form and 10 oral acceptance)

Randomized to 
active group:
79 patients

Randomized to 
control group: 

78 patients

3 patients missed the follow-
up (2 had wrong numbers, and 
one dead)

In the active group, 76 
patients completed the 

follow-up

In the control group,
75 patients completed the 

follow-up

Assessed for eligibility 
158 asthmatic patients were met at the clinic during the enrollment period and were checked 

for inclusion criteria

158 patients met the inclusion criteria and were recruited

Refused:

Only 1 patient refused to 
participate 

3 patients missed the follow-u
(2 had wrong number, 1 could 

not hear well.

Figure 3 Study flow for the study sample (n = 157).
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Patients’ Satisfaction with the Service Received
Almost all patients who participated in the active group showed great satisfaction with the role of the clinical pharmacist 
in what was delivered to them during the inhaler technique education service. Patients’ choice of satisfaction ranged from 
1 to 10, and most of the patients chose 10 for any one of the questions, showing great satisfaction with the provided 
pharmaceutical care service (98.4% of patients reported absolute (score of 10) satisfaction).

Discussion
Worldwide, the correct administration technique is a challenging topic concerning asthma patients.22 Many patients with 
uncontrolled asthma are referred to hospital clinics in Jordan for urgent treatment and follow-up management. 
Considering these important facts, this randomized controlled study is the first to target asthma patients attending asthma 

Table 1 Demographic Characteristics of the Study Sample (n = 157) for the Active (n = 79) and Control Groups (n = 78)

Active n= 79 (53%) Control n=78 (47%) Total P-value

Age mean ±SD 48.24±16.689 50.91±17.914 49.58±17.308 0.338b

Gender N (%) 0.969a

Male 15 (19) 15 (19.2%) 30 (19.1)
Female 64 (81) 63 (80.8%) 127 (80.9)

Marital Status N (%) 0.519a

Married 48 (60.8%) 55 (71.4%) 103 (66%)

Single 21 (26.6%) 15 (19.5%) 36 (23.1%)
Divorced 3 (3.8%) 3 (3.9%) 6 (3.8%)

Widow 7 (8.9%) 4 (5.2%) 11 (7.1%)

Living place: N (%) 0.027a

Amman 48 (61.5%) 57 (73.1%) 105 (67.3%)

Zarqa 15 (19.2%) 3 (3.8%) 18 (11.5%)
Salt 7 (7.7%) 6 (7.7%) 12 (7.7)

Others 9 (11.5%) 12 (15.4%) 21 (13.5%)

Education level N (%) 0.785a

Illiteracy 6 (8%) 5 (6.4%) 11 (7%)

Elementary 16 (20.3%) 19 (24.4%) 35 (22.3%)
High school 21 (26.6%) 15 (19.2%) 36 (22.9%)

Collage 10 (12.7%) 13 (16.7%) 23 (14.6%)

Bachelor 2 6(32.9%) 26 (33.3%) 52 (33.1%)

Family members 0.009a

≤ 3 0 (0%) 3 (3.9%) 3 (1.9%)
4–6 41 (52.9%) 54 (70.1%) 95 (61.3%)

≥ 7 37 (47.4%) 19 (24.7%) 56 (36.1%)

Employment: N (%) 0.554a

Employed 25 (31.6%) 21 (26.9%) 46 (29.3%)

Unemployed 35 (44.3%) 39 (50%) 74 (47.1%)
Student 9 (11.4%) 5 (6.4%) 14 (8.9%)

Retired 10 (12.7%) 13 (16.7%) 23 (14.6%)

Smoking N (%) 0.530a

Yes 7 (8.9%) 11 (14.1%) 18 (11.5%)

No 68 (86.1%) 62 (79.5%) 130 (82.8%)
Ex-smoker 4 (5.1%) 5 (6.4%) 9 (5.7%)

Note: aChi-square test, bt-test Independent sample.
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clinics in hospitals in Amman, Jordan. The study aimed to determine the effect of correcting patients’ inhaler technique 
on ACT, adherence, and QoL. The results of this study are auspicious as they show that a simple intervention delivered 
by a clinical pharmacist that did not exceed two minutes led to significant improvements in clinical and humanistic 
outcomes three months following the intervention. The importance of this study is further highlighted as it sheds light on 
the roles of pharmacists and their ability to deliver a feasible and effective counseling service to their asthma patients. 
Also, it added value to the few studies performed in Jordan regarding the novel counseling method on correct inhaler 
administration technique using an asthma label reminder for the steps of proper inhaler administration technique attached 
to the patient’s inhaler device.

Results of this study showed that at baseline, outcomes of asthma control for patients indicated very poorly controlled 
asthma (ACT score ≤15; 56.7%) or not well-controlled asthma (15.3%). A similar study conducted in Jordan in 2016, 
using the ACT score to assess asthma control, also showed that 71% of patients were classified as having very poorly 
controlled asthma.23 In this study, 75.8% of patients using the ACC and 81.1% using the TH showed incorrect inhaler 
administration techniques. No patients were found to be using the Pressurized metered dose inhaler (pMDI) as 
a controller treatment. As for inhaler technique demonstration skills, similar to what has been reported before, among 
31 surveys distributed between two community pharmacies for asthma patients using DPI, only 9.6% reported using their 
inhaler correctly.24 Additionally, a study performed in France in 2008 at a respiratory clinic assessing the inhaler 

Figure 4 Active group (n = 79) inhaler technique score at baseline before training, baseline after training, and at follow-up (n = 76).

Table 2 Inhaler Technique Scores and Asthma Control Test (ACT) Scores Comparing Patients in the Active (n = 79) and 
Control Groups (n = 78) at Baseline and Active (n = 76) and Control (n = 75) at the Follow-Up

Group Baseline Follow-Up P-value, Paired-Sample t-test

Mean±SD Mean±SD

Inhaler technique scores

Active 7.17±1.400 8.49±0.916 -

Control 7.04±1.152 7.07±1.130 -

P-value, independent sample t-test 0.536 <0.001

ACT score

Active 15.39±6.136 21.21±5.267 <0.001

Control 14.22±5.892 15.92±7.304 0.012

P-value, independent sample t-test 0.223 <0.001
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technique used in patients using DPI showed that around half had at least one administration technique error.25 

Differences in inhaler types and use were reported to have different predicted outcomes in practice.26 Although it was 
found that a different percent of the patients using the ACC reported very poorly controlled asthma compared to TH 

Table 3 Clinical Outputs for Adherence, Comparing Patients in the Active (n = 79) and Control Groups (n = 78) at Baseline, and 
Active (n = 76) and Control (n = 75) at the Follow-Up

Questions Baseline Follow-Up

Active 
79

Control 
78

P-value Active 
76

Control 
75

P-value

1.“I follow my asthma medication plan” 56 (70.9) 61 (78.2) 0.199a 56 (73.7) 51 (68) 0.507a

Score =1; Score<1*** 23 (29.1) 17 (21.8) 20 (25.3) 24 (32)

Mean ± (SD) 2.05±1.85 1.76±1.71 2.04±1.91 2.39±2.18

2.“I Forget to take at least one dose of my inhaled steroids each day” 39 (49.4) 42 (53.8) 0.671a 56 (73.7) 45 (60) 0.076a

Score ≤3**; Score ˃3 40 (50.6) 36 (46.2) 20 (25.3) 30 (40)

Mean ± (SD) 3.71±2.28 3.93±2.20 4.84±1.98 4.15±2.19

3. “My asthma is mild and does not require regular preventative treatment” 54 (68.4) 49 (62.8) 0.376a 49 (64.5) 47 (62.7) 0.685a

Score≤4**; Score˃4 25 (31.6) 29 (37.2) 27 (35.5) 28 (37.3)

Mean ± (SD) 4.63±2.03 4.36±2.17 4.62±1.9 4.36±2.17

4. “My inhaled steroid causes side effect” 57 (72.2) 53 (67.9) 0.633a 55 (72.4) 51 (68) 0.627a

Score≤3**; Score˃3 22 (27.8) 25 (32.1) 21 (27.6) 24 (32)

Mean ± (SD) 4.68±2.12 4.5±2.25 4.64±2.22 4.51±2.25

5. I cannot afford my inhaled steroid medication” 28 (35.4) 27 (34.6) 0.882a 24 (31.6) 26 (34.7) 0.727a

Score≤3**; Score˃3 51 (64.6) 51 (65.4) 52 (68.4) 49 (65.3)

Mean ± (SD) 2.77±2.34 2.73±2.35 2.59±2.30 2.73±2.35

Notes: aChi-square test. **Indicated probable specific barrier. ***Suggest possible adherence problem.

Figure 5 Inhaler technique scores for the control group (n = 78) at baseline before training, baseline after training, and at follow-up (n = 75).
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users, no statistically significant difference was found concerning ACT mean score results comparing both devices. 
A previous study also showed no significant differences in ACT results comparing the ACC and TH devices.23

In this study, pharmacist counseling was provided in the outpatient hospital clinic, and all the study recruited patients 
approved for receiving counseling regarding the correct inhaler administration technique. At follow-up, most active 
group patients showed correct inhaler administration technique, contrary to control group patients. This result demon
strated the significant importance of the pharmacist’s role in counseling the patients on their inhalers correct technique 
administration. The ACT mean score also improved significantly for patients in the active group. A previous study by 
Momani et al assessed the impact of inhaler technique counseling among Jordanian asthmatic adolescents. It showed 
a significant improvement among interventional group patients on asthma control, as the median score of ACT 
increased.27

Asthma label reminder intervention on the steps of correct inhaler administration technique attached to the patient’s 
inhaler device was successful among asthmatic patients as three-quarters had correct inhaler administration technique 
post three months. This was prevalent and noticed among illiterate and elderly patients living without caregivers. Another 
study performed in 2007 on asthmatic patients in a Sydney hospital to evaluate the effect of pharmacist counseling on 
correct inhaler administration using the asthma label found similar results to our study. This indicates the effect of 
pharmacist’s counseling, as 67% of the patients showed correct inhaler technique at follow-up post three months.28 

Recent researchers found the effect of the level of asthma control (poorly controlled and not well-controlled asthma) and 
its related symptoms on the QoL low score.29 Results of this study showed that patients with low ACT scores also had 
low QoL scores. According to the study findings, improvements in the active group’s inhaler technique were reflected in 
the observed improvement in ACT scores, consistent with the patient-centered outcomes of asthma-related QoL.

Similar findings were reported in a study performed to assess ACT correlation with asthma QoL score in outpatient 
clinics on the four domains: symptoms, activity, emotional, and environmental.29 The patients’ ACT score was 
significantly correlated with QoL’s emotional, activity, symptom, and environmental domains.29 Total QoL score was 
also significantly affected by ACT scores; patients with low ACT scores at baseline had low QoL scores, while at 
the second and third visits, the patients’ ACT scores improved.29 Similarly, in this study, the improvement in inhaler 
technique administration for the active group was reflected in the QoL scores. At baseline, the mean QoL score for the 
active group was increased at follow-up, with a statistically significant difference. However, patients in the control 
group’s QoL mean score did not improve at follow-up.

As for treatment adherence, the SmartTrack electronic inhaler reminder was used previously in asthmatic patients to 
evaluate their inhaler adherence. Results showed that asthma control tests were significantly improved for all patients 
enrolled in the study.30 In this study, similar results were found to improve patient adherence for the active group at the 
follow-up compared with the control group, but they did not reach the significance level (p-value=0.691). A more 
extended assessment period could reveal significant changes between the groups due to the inhaler technique education 
service delivered in this study. Furthermore, future studies with novel methods31 are recommended to highlight the most 
critical medical problems practiced and find the appropriate plan to solve them.

Regarding the limitations, the study sample was recruited from one hospital clinic in the capital of Jordan, Amman, 
which could affect the generalizability of the results to patients living in other areas of the country. Adding on, the study 
sample was recruited during the winter and spring seasons, which are commonly known for asthma symptoms’ flare-ups. 

Table 4 Clinical Outputs for AQLQ, Comparing Participants in the Active Group at the Baseline (n = 79) and 
Follow-Up (n = 76) at Baseline, and Control Group at the Baseline (n = 78) and at the Follow-Up (n = 75)

Active Control

Baseline Follow-Up P-value Baseline Follow-Up P-value

AQLQ mean 38.23±21.38 63.85±24.7 <0.001a 35.71±2.46 38.746±3.23 0.229a

AQLQ average 2.549±0.163 4.257±0.18 2.38±0.164 2.58±0.215

Note: aPaired Sample t-test.
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Moreover, at follow-up, patients were interviewed in the summer, which could have affected the differences seen in the 
ACT scores, explaining the possibility behind the significant improvement in patients’ ACT scores at follow-up for both 
active and control patients. Nevertheless, the significant difference between patients in the active group and patients in 
the control group was still apparent, highlighting the effect of the interventional service delivered to the patients.

Conclusion
This randomized controlled study aimed to determine the effect of correcting patients’ inhaler technique on ACT, 
adherence, and QoL. This result demonstrated the significant importance of the pharmacist’s role in counseling the 
patients on their inhalers correct technique administration.

The results of this study have demonstrated that a simple intervention delivered by a pharmacist at the respiratory 
clinics to asthma patients, focusing on the fundamental concept of correct inhaler administration technique, was feasible 
for incorporation into routine practice. The intervention led to considerable improvements in inhaler technique, asthma 
control, and asthma-related QoL compared to patients who did not receive the service.

Future studies need to include more clinics in Jordan, distributed in different geographical areas around the country, 
with more extended assessment periods incorporated into the study’s methodology.
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