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Background: Incorrect use of inhalers is very common and subsequently leads to poor control 

of COPD. Among health care providers, pharmacists are in the best position to educate patients 

about the correct use of inhaler devices.

Objective: The objective of this study was to evaluate the impact of pharmacist-led training 

on the improvement of inhaler technique for COPD patients in Vietnam.

Patients and methods: For this pre- and post-intervention study, standardized checklists 

of correct use of metered-dose inhalers (MDIs) and dry powder inhalers (DPIs) were used to 

evaluate the inhaler technique. A scoring system (maximum score =8) was applied before and 

after training to guarantee assessment uniformity among pharmacists. Three methods includ-

ing “face-to-face training”, “teach-back” and “technique reminder label” were used. After the 

baseline evaluation (T0), the inhaler technique was reassessed after 1 month (T1), 3 months (T2), 

6 months (T3) and 12 months (T4).

Results: A total of 211 COPD patients participated in the study. Before the training, a high rate of 

errors was recorded. After the training, the percentage of patients using MDIs and DPIs perfectly 

increased significantly (p,0.05). The mean technique score for MDIs and DPIs improved from 

6.0 (T0) to 7.5 (T3) and 6.9 (T4) and 6.7 (T0) to 7.6 (T3) and 7.2 (T4), respectively (p,0.05). 

The average training time was 6 minutes (T0) and 3 minutes (T3), respectively.

Conclusion: Pharmacist-led comprehensive inhaler technique intervention program using an 

unbiased and simple scoring system can significantly improve the inhaler techniques in COPD 

patients. Our results indicated a 3-month period as the optimal time period between training and 

retraining for maintaining the correct inhaler technique. The training would be highly feasible 

and suitable for implementing in the clinical setting. Our model of pharmacist-led training should 

be considered as an effective solution for managing COPD patients and better utilization of 

health care human resources, especially in a developing country like Vietnam.

Keywords: MDI, Turbuhaler®, teaching and scoring methods, technique score, technique 

reminder label

Introduction
COPD, the fourth leading cause of death worldwide, is also a major cause of chronic 

morbidity all over the world, particularly in developing countries. As such, COPD 

places health care systems under high pressure because of its social and economic 

burdens, which are projected to increase in coming decades.1,2 In Vietnam, ~10% 

of the population suffer from respiratory diseases,3 with 4.2% of people .40 years 

old affected by COPD due to the high smoking rate and continued exposure to 

other risk factors. COPD patients occupy ~25% of beds in the respiratory wards of 

the hospitals.4
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In the management of COPD, inhaler devices play a 

pivotal role in optimizing the delivery of medicines to the 

lungs. However, incorrect use of inhalers is very common 

and subsequently leads to poor control of respiratory dis-

eases, including COPD and asthma.5,6 The high prevalence 

of suboptimal inhaler technique is supported by a recent 

systematic review. The review found that despite many teach-

ing and training programs available for COPD patients, poor 

inhaler technique remains common and has not improved 

over 40 years from 1975 to 2014.7

For COPD, the literature supports the vital role of 

pharmacists in educating and counseling patients.8,9 With 

knowledge of both diseases and medicines, pharmacists 

can help patients to better understand their condition(s) and 

the importance of each medication. COPD patients tend to 

have better medication adherence with pharmacist counsel-

ing, subsequently improving their quality of life as well as 

clinical outcomes.9 More specifically, previous studies8,11 

have demonstrated the positive impact of pharmacists on 

improving inhaler device technique with COPD and asthma 

patients. Direct education by pharmacists has been shown 

to be more effective than other teaching methods, including 

watching videos and providing inhaler pamphlets.8

Although the role of pharmacists in the management 

of COPD has expanded recently,8,10,11 there are only a few 

studies that specifically focus on the role of pharmacists 

in counseling and educating COPD patients in developing 

countries. Vietnam is a typical example of a developing 

country where health care resources are heavily constrained, 

and the role of pharmacists is limited mainly to dispensing 

in pharmacies and hospitals. However, in Vietnam, there is a 

national program for the management of asthma and COPD 

in operation for ~7 years with very limited involvement of 

pharmacists.12 With increasing number of COPD patients, 

individualized counseling for patients is a challenge to the 

limited number of physicians. The potential contribution of 

pharmacists to the COPD management program to produce 

better patient outcome is yet to be explored. Since the correct 

inhaler technique is crucial to delivering positive outcomes 

in COPD and asthma, the most logical approach would be to 

assess the role of pharmacists’ intervention to improving the 

inhaler technique among patients. Therefore, the objective of 

our study was to evaluate the impact of pharmacists’ train-

ing on the improvement of the inhaler technique for COPD 

patients enrolled in the national program for management of 

asthma and COPD in Vietnam. Besides Vietnam, the results 

of the current study would be applicable in other countries/

jurisdictions in informing clinical pharmacy practice.

Patients and methods
study participants
The study was conducted in Bach Mai Hospital in Hanoi 

where a national program for management of COPD has 

been running for 7 years. All patients recorded in the list 

of COPD outpatients attending the COPD program from 

January to December 2016 were invited to participate in 

the study during their monthly medical consultation. To 

be eligible, the patients needed to satisfy the study inclu-

sion criteria that include the following: had a diagnosis of 

COPD by the physician, attended the COPD program at 

least once per month and had at least one inhaler medication 

including metered-dose inhaler (MDI) and/or Turbuhaler® 

(AstraZeneca plc, London, UK) prescribed for COPD. The 

exclusion criteria included patients with serious visual, 

hearing and communication problems; deficit of mental 

function; at end stage of serious diseases such as cancer; 

attending other programs related to pulmonary diseases and 

unable or unwilling to provide written informed consent. 

All eligible patients provided signed consent forms before 

enrolling in the study.

study design
The study was designed as a pre- and post-intervention 

study. The study was approved by the Scientific and Ethics 

Committee of Bach Mai Hospital and Human Research 

Ethics Committee of the University of Newcastle, Australia 

(number H-2015-0333).

Develop checklist and scoring of inhaler 
technique
The checklist step of each inhaler device (MDI, and dry 

powder inhaler [DPI] Turbuhaler; Tables 1 and 2) was 

derived from COPD guidelines1,13 and published literature.14–16 

In order to assess the use of the inhaler devices quantitatively, 

we assigned a score to each correct step. As all the steps 

were considered important to achieving optimal medication 

delivery, they were, therefore, allocated equal weighting and 

assigned a score of 1 point each. Hence, the maximum score 

that patients could attain was 8 points when they used the 

inhaler devices correctly in every step.

setting and training description
Participating patients were invited to meet the pharmacists 

in a counseling room in the hospital after their medical 

consultation and obtaining their medicines from the hospital 

pharmacy. During the pharmacist’s counseling, relevant 

personal data, such as age, gender, education level and 
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history of smoking, were first collected from the patients. 

Other information including years suffering from COPD, 

years enrolled in the national program and the level of 

COPD by Global Initiative for Chronic Obstructive Lung 

Disease (GOLD) classification1 was obtained from patients’ 

medical records.

Training description
Face-to-face training was then conducted, with one patient 

to one pharmacist. Patients were asked to demonstrate their 

inhaler technique on placebo inhaler devices (the same 

devices as prescribed by their physician) in front of the 

pharmacist. If the patient made any mistakes, the pharmacist 

would correct and explain why the missing step(s) were 

important. The pharmacist then demonstrated to the patient 

every inhaler step, both verbally and physically, by using 

the placebo inhalers. Patients were requested to perform the 

technique again until they could demonstrate all steps cor-

rectly (“teach back”). The training was applied every month 

in the first 3 months and then repeated at the 6th month and 

12th month.

sticking reminder label
If the patients made any mistake, one additional reminder 

label (Box 1) that included a summary of the steps was stuck 

onto their inhaler device(s). Pharmacists made sure that 

patients were able to read the label.

assess patients’ technique
Pharmacists would assess the inhaler technique by recording 

and scoring the correct step(s) before the training (T0) 

and then reassessing the patients’ inhaler technique after 

Table 1 number of patients (%) who showed technique improvement in MDI usage, sorted by steps

Steps of MDI usage T0 (n=208) T1 (n=163) T2 (n=163) T3 (n=139) T4 (n=102)

step 1. remove the cap 208 (100) 163 (100) 163 (100) 139 (100) 102 (100)
step 2. shake inhaler well 157 (75.5) 157 (96.3), 

p,0.001
155 (95.1), 
p,0.001

131 (94.2), 
p,0.001

96 (94.1), 
p=0.001

step 3. hold inhaler upright 192 (92.3) 159 (97.5), 
p=0.057

159 (97.5), 
p=0.057

138 (99.3), 
p=0.012

101 (99.0), 
p=0.008

step 4. Breathe out all the way 50 (24.0) 71 (43.6), 
p,0.001

104 (63.8), 
p,0.001

88 (63.3), 
p,0.001

48 (47.1), 
p=0.002

step 5. Place the inhaler mouthpiece between your 
lips (and teeth)

195 (93.8) 158 (96.9) 162 (99.4) 139 (100) 102 (100)

step 6. Prime the inhaler just after starting a very 
slow and very deep breath in (until the lungs are full)

102 (49.0) 109 (66.9), 
p=0.003

141 (86.5), 
p,0.001

130 (93.5), 
p,0.001

75 (73.5), 
p,0.001

step 7. remove the inhaler from your mouth and 
hold your breath 5 seconds (or as long as possible)

156 (75.0) 159 (97.5), 
p,0.001

161 (98.8), 
p,0.001

134 (96.4), 
p,0.001

80 (78.4), 
p=0.864

step 8. Breathe out slowly 206 (99.0) 162 (99.4) 162 (99.4) 139 (100) 102 (100)

Notes: T0, baseline; T1, after 1 month; T2, after 3 months; T3, after 6 months and T4, after 12 months. p: p-value of the Mcnemar’s test for comparison of percentage 
between time points T1, T2, T3, T4 and T0 (analyzed when appropriate).
Abbreviation: MDI, metered-dose inhaler.

Table 2 number of patients (%) who showed technique improvement in Turbuhaler® usage, sorted by steps

Steps of Turbuhaler usage T0 (n=83) T1 (n=63) T2 (n=52) T3 (n=42) T4 (n=39)

step 1. remove mouthpiece cover 83 (100) 63 (100) 52 (100) 42 (100) 39 (100)
step 2. Keep the inhaler upright 81 (97.6) 63 (100) 52 (100) 42 (100) 39 (100)
step 3. rotate the grip counter clockwise and 
then back until a “click” is heard

79 (95.2) 63 (100) 52 (100) 42 (100) 39 (100)

step 4. Breathe out normally and away from 
mouthpiece

23 (27.7) 31 (49.2), 
p=0.078

33 (63.5), 
p,0.001

30 (71.4), 
p,0.001

20 (51.3), 
p=0.167

step 5. Place the inhaler mouthpiece between 
your lips (and teeth)

81 (97.6) 63 (100) 52 (100) 42 (100) 39 (100)

step 6. Inhale forcefully and deeply 66 (79.5) 50 (79.4), 
p=0.629

45 (86.5), 
p=0.549

36 (85.7), 
p=0.998

36 (92.3), 
p=0.016

step 7. hold breath for at least 5 seconds 67 (80.7) 60 (95.2), 
p=0.006

52 (100), 
p,0.001

42 (100), 
p=0.002

35 (89.7), 
p=0.344

step 8. exhale normally but not through inhaler 80 (96.4) 63 (100) 52 (100) 42 (100) 39 (100)

Notes: T0, baseline; T1, after 1 month; T2, after 3 months; T3, after 6 months and T4, after 12 months. p: p-value of the Mcnemar’s test for comparison of percentage 
between time points T1, T2, T3, T4 and T0 (analyzed when appropriate).
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1 month (T1), 3 months (T2), 6 months (T3) and 12 months 

(T4) from baseline evaluation.

Outcomes
The three outcomes used to assess the impact of training 

were 1) percentage of patients having “correct technique,” 

which was achieved when patients performed all the steps 

correctly; 2) number of patients having improvement in each 

step and 3) score technique improvement.

statistical analyses
The relevant patient information and the inhaler technique 

scores were analyzed by using description statistics and 

expressed as percentages where appropriate. One-way analy-

sis of variance, with post hoc test and paired-samples t-test 

were applied to identify the difference among mean of scores 

at the different time points. The McNemar’s test was used 

for determining the difference in dichotomous dependent 

variables between two groups in the pre–post intervention 

study. Statistical significance was set at p-value #0.05 (two 

tailed). All data were analyzed using SPSS version 22.0 (IBM 

Corporation, Armonk, NY, USA).

Results
sociodemographic and disease-related 
characteristics of study patients
Most of the participating COPD patients were elderly 

subjects with a mean age of 66.6 years (±8.2 years; Table 3). 

As expected, there were more male patients due to the high 

rate of smoking in Vietnamese males (84.4%). Approxi-

mately 70% of patients had an education level of high 

school or below. In addition, the majority of participants 

had COPD for .3 years. More than 90% of patients were at 

GOLD C and GOLD D classifications, the most severe levels 

of the disease.1 Approximately 80% of patients had attended 

the program for .1 year. The number of participants at the 

various time points is detailed in Figure 1.

Improvement of inhaler technique 
at each step
Before training (T0), the percentages of patients demonstrat-

ing the correct inhaler technique were 13.9% and 20.5% for 

MDI and Turbuhaler, respectively (Figure 2). The training 

took 6 minutes on average for the first counseling session 

and 3 minutes after the first time. After training with phar-

macists (Figure 2), the percentage of patients performing the 

technique correctly increased from 13.9% and 20.5% (T0) to 

56.8% and 61.9% (T3) for MDI and Turbuhaler, respectively. 

When the period between the training was longer (6 months 

from T3 to T4), the percentage of patients having the correct 

technique decreased from .61.9% to 48.7% with Turbuhaler 

(p=0.302). For MDI, after the 6-month period, the percentage 

of patients having the correct technique decreased signifi-

cantly from 58.6% to 33.3% (p=0.002).

Regarding the specific steps, as shown in Tables 1 and 2 

(T0), no mistakes were observed for Step 1; however, mis-

takes were recorded for every other step thereafter. The most 

Box 1 reminder label of inhaler technique

MDI Turbuhaler®

1. remove cap
2. shake well
3. Breathe out
4. Breathe in + press canister  

and continue to breathe in  
slowly and deeply

5. hold breath for 5 seconds

1. remove cap
2. rotate grip until hear “click”
3. Breathe out
4. Breathe in strongly and deeply

5. hold breath for 5 seconds

Abbreviation: MDI, metered-dose inhaler.

Table 3 sociodemographic and disease-related characteristics of 
patients participating in the study

Characteristics

age in years, mean (±sD) 66.6 (±8.2)
gender, n (%)

Male 178 (84.4)
Female 33 (15.6)

Comorbidity, n (%)
Yesa 134 (63.5)
no 77 (36.5)

education level, n (%)
Below high school 69 (32.7)
high school 75 (35.5)
above high school 67 (31.8)

ever a smoker, n (%)
Yes 171 (81.0)
no 40 (19.0)

Years suffering from COPD, n (%)
#3 50 (23.7)
.3–5 42 (19.9)
.5 119 (56.4) 

GOLD classification, n (%)
gOlD B 12 (5.7)
gOlD C 49 (23.2)
gOlD D 150 (71.1)

Years attending the COPD program, n (%)
,1 51 (24.2)
1–3 92 (43.6)
.3–5 56 (26.5)
.5 12 (5.7)

Notes: ahypertension, 25.6%; osteo-related conditions, 20.2%; gastrointestinal 
disorders, 10.7%; hyperlipidemia, 8.3%; diabetes type 2, 6.0%; other cardiovascular 
diseases/conditions, 13.7% and other minor ailments, 15.5%.
Abbreviations: gOlD, global Initiative for Chronic Obstructive lung Disease; 
sD, standard deviation.
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common mistake for both inhaler devices was Step 4 (breathe 

out), with ,30% of patients remembering to perform this 

step. The second common mistake was Step 6 for both MDI 

and Turbuhaler. After training, the number of patients who 

performed each step correctly increased significantly.

Improvement of mean inhaler 
technique scores
Evaluation of the mean inhaler technique scores with MDI 

across the five assessment time points showed mean scores 

of 6.09, 6.97, 7.49, 7.49 and 6.93 for T0 (baseline), T1 (after 

1 month), T2 (after 3 months), T3 (after 6 months) and 

T4 (after 12 months), respectively (Figure 3). Overall, there 

was a significant difference in patients’ inhaler technique 

scores after training (p,0.001). In particular, significant 

increases were observed at 1, 3, 6 and 12 months after train-

ing in comparison to baseline values (T0). Results for the 

Turbuhaler technique (Figure 4) were similar to those of the 

MDI technique. However, significant increases in scores were 

only observed at 3 months (p=0.001) and 6 months (p,0.001) 

after training when compared to baseline values (T0). For 

both inhaler devices, there was a decrease in the mean tech-

nique score from the 6th month (T3) to the 12th month (T4).

Technique scores based on patient 
demographics
Baseline values (T0; Table 4) showed a significant differ-

ence in technique scores among different age groups of 

participants (p=0.01), with younger patients having higher 

overall scores. However, the scores of all patients increased 

significantly after attending the training program and no 

significant differences were observed after the T2 assessment 

time point. Before the training, years of suffering from COPD 

and attendance in the national program were two factors that 

influenced the inhaler technique score (T0; Tables 5 and 6). 

More specifically, patients who participated in the program 

for longer or those that have suffered from COPD for a longer 

duration had higher baseline scores (p,0.05). However, the 

technique scores improved in all patient subgroups after the 

training, with no significant difference between the scores in 

these groups (p.0.05; T1–4; Tables 5 and 6).

Figure 1 Flow diagram for the time of assessing technique and dropout rates.

Figure 2 Comparison of the percentage of patients performing the correct inhaler technique over the study period.
Notes: T0, baseline; T1, after 1 month; T2, after 3 months; T3, after 6 months and T4, after 12 months. p: p-value of the Mcnemar’s test determined the difference in the 
percentage of patients who performed the correct technique (all the correct steps) between time points T1, T2, T3, T4 and T0.
Abbreviation: MDI, metered-dose inhaler.
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Discussion
To the best of our knowledge, the present study is the first 

to evaluate the role of pharmacists in educating COPD 

patients to correctly use their inhaler devices in a develop-

ing country. Our results showed that COPD patients’ inhaler 

technique improved significantly after receiving training 

from pharmacists. In our study, .85% of MDI users and 

80% of DPI-Turbuhaler users in the national COPD program 

used inhaler devices incorrectly prior to training (T0). This 

is consistent with other published findings in COPD patients 

including those from developed countries.7,15,17 Thus, our 

results have highlighted that mishandlings of inhaler medica-

tions are common among COPD patients and, as shown in 

previous studies, are likely to negatively impact on COPD 

management.15,18–20

Participants made the most errors in Steps 4, 6 and 7 

for both inhaler devices. Step 4 (breathe out all the way) is 

important for helping to deposit drug molecules deeper into 

the airways but recorded the highest error rate in our study 

(.70% of patients). Likewise, Lavorini et al21 showed that 

“No exhalation before inhalation” was the most frequent 

error made by asthma and COPD patients using all common 

DPIs (including Turbuhaler), and 50% of users did not 

exhale before actuation when using MDIs in another study 

of 1,664 patients conducted by Melani et al.5 Step 6 focuses 

on the method of inhalation. While all MDIs require users 

Figure 3 Comparison of the mean technique score for MDI across the study period.
Notes: T0, baseline; T1, after 1 month; T2, after 3 months; T3, after 6 months and T4, after 12 months. p: p-value of anOVa and post hoc tests in comparison of the score 
between after the training (T1, T2, T3, T4) and before training (T0).
Abbreviations: anOVa, analysis of variance; MDI, metered-dose inhaler; sD, standard deviation.

Figure 4 Comparison of the mean technique score for Turbuhaler® across the study period.
Notes: T0, baseline; T1, after 1 month; T2, after 3 months; T3, after 6 months and T4, after 12 months. p: p-value of anOVa and post hoc tests in comparison of the score 
between T1, T2, T3, T4 and T0.
Abbreviations: anOVa, analysis of variance; sD, standard deviation.
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to breathe in slowly at the same time as pressing down on 

the inhaler, DPIs need forceful and deep inspiration.14,16 

More than 50% of our study patients had problems with 

this coordination. In fact, the lack of hand–lung synchro-

nization is the main error reported for using MDIs and is 

considered as the most difficult step for patients, especially 

the elderly.6,14,17,19 More patients performed Step 6 correctly 

using DPI-Turbuhaler devices (70.1%) compared to MDIs 

(47.1%) in our study. This again is consistent with other 

studies,14,15,22,23 where significantly more patients made more 

critical errors using MDIs than patients using other devices, 

including Turbuhaler.15 Unlike MDIs, there is no need to 

coordinate the delivery of aerosol drug with an inspiration 

with DPIs. Therefore, correctly using DPIs is relatively easier 

than using MDIs.14,22,23

After training with pharmacists, our results showed 

significant improvement in the inhaler technique of COPD 

patients in both steps and scores. Patients who correctly 

performed the step checklists increased after each visit 

with the pharmacist. More importantly, patients made less 

mistakes in Steps 4, 6 and 7, the most error-prone steps 

before training. Furthermore, there was a dramatic increase 

in patients’ overall technique scores when using both MDI 

and DPI Turbuhaler. The results of subgroup analysis also 

illustrated that the pharmacists’ training made equal impact 

upon the inhaler technique in different patient subgroups 

(Tables 4–6). These findings are consistent with other pub-

lished literature.9,16,24–27

Quantitative scoring of the inhaler technique was used 

in this study to facilitate simpler and more consistent evalu-

ation. Health workers and caregivers just need to check the 

steps by scoring 1 point for each correct step and 0 for each 

incorrect step. Even family members of patients can use the 

checklist to score and report to health professionals. The 

scoring inhaler technique has also been utilized in previous 

studies.9,16,24,25 These studies allocated points to each inhaler 

technique step based on its level of significance in the overall 

process.15,28 Hence, it is critical to define which step (clas-

sified as critical step) would lead to little or no medication 

reaching the lungs if performed incorrectly.15,17 However, 

there is no clear agreement on the importance of each step as 

shown by the many checklists used in the assessment of the 

inhaler technique in published studies and clinical practice. 

A review by Basheti et al28 compared 24 checklists for the 

appropriate use of DPI Turbuhaler and found a substantial 

variation in the number of steps listed (ranging from 3 to 

14 steps), as well as different critical steps identified in 10 of 

the checklists. Besides likely to create inconsistency between 

evaluators, focusing on critical steps may also lead asses-

sors to ignore “less important” steps that may significantly 

affect drug delivery.17 Therefore, equal scoring of the inha-

lation steps used in our study appears to be a more suitable 

method for its simplicity and consistency when applied in 

clinical practice.

Pharmacists are important health educators and are in 

the best strategic position in counseling patients during the 

patient’s clinical consultation process. Medication counseling 

by pharmacists has been demonstrated to be more effective 

than other methods such as watching videos or reading 

pamphlets.8 However, in developing countries like Vietnam, 

pharmacists are widely underutilized in the health care team 

with their role mainly limited as a dispenser of medicines. 

Therefore, our findings provide evidence of their valuable 

contribution to improving the inhaler technique in COPD 

patients. With the increasing prevalence of COPD in Vietnam 

and the low doctor-to-patients ratio, involvement of pharma-

cists would be a solution for the lack of health professionals 

and a strategy to better employment of an underutilized 

resource in the overcrowded hospitals.12,29

The training applied in our present study was specially 

chosen to cater for COPD patients who are generally older 

Table 4 Patients’ age and improvement in technique score 
with MDI

Time ,60 years, 
mean (±SD)

60–75 years, 
mean (±SD)

.75 years, 
mean (±SD)

p-value

T0 6.77 (0.94) 6.00 (1.25) 6.10 (1.96) 0.01
T1 7.19 (0.75) 6.96 (0.81) 6.85 (1.07) 0.32
T2 7.50 (0.65) 7.45 (0.71) 7.05 (1.11) 0.04
T3 7.78 (0.42) 7.41 (0.74) 7.39 (0.79) 0.07
T4 6.81 (0.91) 6.93 (0.90) 7.00 (0.91) 0.84

Notes: T0, baseline; T1, after 1 month; T2, after 3 months; T3, after 6 months and 
T4, after 12 months. p: p-value of the anOVa test for comparison of mean score 
between age groups.
Abbreviations: anOVa, analysis of variance; MDI, metered-dose inhaler; sD, 
standard deviation.

Table 5 Years of suffering from COPD and improvement in 
technique score with MDI

Time #3 years, 
mean (±SD)

.3–5 years, 
mean (±SD)

.5 years, 
mean (±SD)

p-value

T0 5.69 (1.50) 5.90 (1.16) 6.31 (1.22) 0.01
T1 6.97 (0.80) 6.97 (0.91) 6.99 (0.83) 0.98
T2 7.44 (0.56) 7.29 (0.86) 7.44 (0.80) 0.63
T3 7.35 (0.84) 7.26 (0.66) 7.58 (0.67) 0.08
T4 6.95 (1.02) 7.00 (0.98) 6.88 (0.83) 0.85

Notes: T0, baseline; T1, after 1 month; T2, after 3 months; T3, after 6 months and 
T4, after 12 months. p: p-value of the anOVa test for comparison of mean score 
between groups with different periods of suffering from COPD.
Abbreviations: anOVa, analysis of variance; MDI, metered-dose inhaler; sD, 
standard deviation.
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and have additional comorbidities. The first method was 

face-to-face training of COPD patients by the pharmacists. 

“One pharmacist-to-one patient” training has been described 

as the best method to teach patients how to use inhalers 

properly.16,30 Second, “Teach-back” has also been shown to 

be an effective method for COPD patients by evaluating their 

understanding of the inhalation technique as they practiced 

using the inhaler in front of pharmacists.30 Third, our study 

is the first to apply the use of “inhaler reminder labels” for 

COPD patients. This method has previously been applied 

successfully in other studies of asthma patients using DPI 

Turbuhaler and Diskus.16 The label helped patients to better 

remember the correct technique.27 This was considered as a 

better method than providing patients with other take-home 

materials such as video instructions or medication leaflets 

containing excessive information.16,27 However, unlike 

previous studies, we used labels with a larger font size and 

patients were asked to confirm that they could read the label 

clearly. A larger font size would increase noticeability and 

readability and has been shown to be effective in improving 

compliance.31,32 Hence, our reminder label with a larger font 

size may also contribute positively to better inhaler technique 

in combination with direct training.

Repeated training is crucial to maintaining proper inhaler 

technique and is recommended by respiratory experts and 

guidelines.1 However, there is no consensus of exact period 

of time for regular checks and training for assuring proper 

maintenance. It has been suggested that checks should 

be performed every 1–3 months, or every time a patient 

visit their doctor or pharmacy.24 In our study, we initially 

reviewed the patients’ technique intensively every month 

for the first 3 months and then at 6 months and 12 months. 

Intensive training at the beginning of inhaler use is very 

important, as it is difficult for COPD patients to remember 

all the steps at the first meeting.33 Furthermore, forgetfulness 

commonly occurs especially in older patients.34 Thus, it is 

necessary to repeat the checking and training process for the 

inhaler technique along with other outcomes of COPD. Our 

findings suggest that complete training should be repeated 

every 3 months after the first intensive period, as our study 

showed an increased number of patients making mistakes 

and a decrease in technique scores for both inhaler devices 

6 months after intensive training (ie, T3 to T4 of our study 

time points). Therefore, this suggested that a 3-month period 

would be the optimal time for retraining after the initial 

intensive training.

Our study also showed that the application of these 

pharmacists’ interventions for COPD patients is feasible as 

part of pharmacists’ everyday duties. The average time for 

the first meeting was ~6 minutes, which included time for 

checking inhaler technique, pointing out incorrect steps, 

asking the patient to demonstrate inhaler use again and 

sticking a technique label to the device if necessary. The 

duration of the second and third visits gradually decreased 

to ~3 minutes. The time taken in our study is similar to the 

time of intervention recorded in another study.16 Basheti 

et al16 reported a median time taken for inhaler technique 

intervention of 5 minutes (±2 minutes) for the first meeting 

and 2 minutes and 1 minute for the second and third visits, 

respectively.

This is the first study that has evaluated the impact of 

pharmacist-led training to improving the proper use of 

inhaler devices for COPD patients in a developing country. 

We have developed a comprehensive method that is suitable 

for training a diversity of population groups, including older 

patients, in order to optimize effectiveness of inhaler devices. 

We have also applied an unbiased and simple scoring method 

for assessing outcomes, as well as identified an appropriate 

period of time for retraining patients to maintain the correct 

inhaler technique. There are several limitations in our study. 

First, the study only included patients enrolled in the national 

program, which may overestimate the ability of the general 

COPD patients who would have less support than those in 

the program. Second, the study has not yet correlated the 

Table 6 Years of attending the program and improvement in technique score with MDI

Time ,1 year, 
mean (±SD)

1–3 years, 
mean (±SD)

.3–5 years, 
mean (±SD)

.5 years, 
mean (±SD)

p-value

T0 5.65 (1.64) 6.14 (1.08) 6.30 (1.22) 6.42 (1.38) 0.04
T1 7.14 (0.83) 6.91 (0.87) 6.93 (0.77) 7.38 (0.74) 0.33
T2 7.45 (0.67) 7.30 (0.82) 7.48 (0.75) 8.00 (0.00) 0.08
T3 7.62 (0.57) 7.36 (0.78) 7.49 (0.68) 7.83 (0.41) 0.25
T4 7.10 (0.85) 6.96 (0.95) 6.78 (0.85) 6.60 (0.89) 0.54

Notes: T0, baseline; T1, after 1 month; T2, after 3 months; T3, after 6 months and T4, after 12 months. p: p-value of the anOVa test for comparison of mean score between 
groups with different periods of attending the program.
Abbreviations: anOVa, analysis of variance; MDI, metered-dose inhaler; sD, standard deviation.
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improvement in the inhaler technique with clinical outcomes. 

Clinical improvement depends on many factors such as drug 

selection, patient compliance and control of other risk factors 

including the environment and nutrition. Nevertheless, proper 

inhaler use has been shown to be closely related to improving 

clinical outcomes of COPD patients.5 Third, the relative high 

dropout rate (~50%) may also affect the robustness of our 

study results. However, we had also analyzed the data only 

for the patients who were assessed at every assessment point, 

and the results did not differ. Furthermore, we also compared 

the demographic and other characteristics between dropout 

and non-dropout groups and again found no significant differ-

ence except in age. Although the dropout group was slightly 

younger, the mean ages of both groups were similar to the total 

group. An inference from these additional analyses would be 

that the high dropout rate did not affect our final results.

Conclusion
Our study showed that a pharmacist-led comprehensive 

inhaler technique intervention program using an unbiased 

and simple scoring system can significantly improve the 

inhaler techniques in COPD patients. We also identified 

an optimal time period between training and retraining for 

maintaining the correct inhaler technique. Our model of 

pharmacist-led training should be considered as an effective 

solution for managing COPD patients and better utilization 

of human resources in health care, especially in a developing 

country like Vietnam.
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